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Primary polycythemia is remarkable chiefly for its chronicity and 
the unusual variations which occur in its course and terminal phases 
lhe disease may be of many years’ duration, and the clinical changes 
may develop so insidiously as to make it impossible to determine the 
transition from one stage to another; unless this is comprehended, later 


phases of the condition may appear to be entirely unrelated to the 


original polycythemic stage. 

Any thorough study of the entire course of the disease should include 
a preliminary consideration of its incipient or developmental phase, 
which apparently requires several years to reach its peak, although in 
some instances less time may be required. As no adequate hematologic 
tests have yet been devised for the diagnosis in this phase, its duration 
can only be conjectured. And since the blood picture is the diagnostic 
criterion, it is impossible to determine the presence of the disease until 
the actual polycythemic stage is reached. 

This communication is based on an extensive series of cases of 
primary polycythemia encountered in hospital and private practice. It 
represents a study of the clinical and hematologic changes that appear 
in the subsequent and terminal stages of the disease, such as unusual 
polynucleosis, leukemia, thrombocythemia, chlorotic polycythemia and 
rare anemia and their combinations. 

The 13 cases presented were selected from a group of 75. In the 
arranging of their sequence, an endeavor has been made to indicate the 
variations which may occur during the course of the disease. 


ASYMPTOMATIC PHASE 
Polycythemia may be asymptomatic. Its presence may be acci- 
dentally discovered when the patient appears for a routine examination 
of the blood or for some unrelated condition. The first 2 cases are 
examples of this asymptomatic form. 
From the Department of Medicine and the Division of Laboratories of the 
Mount Sinai Hospital. 





904 ARCHIVES OF INTERNAL MEDICINE 


Case 1.—Asyniptomatic polycythemia, discovered when the patient was bei 
treated for bleeding of the gums and pyorrhea. 


I. L., a man aged 61, had had no previous illness. He consulted his denti 


fer construction of a bridge, and it was found necessary to treat the gums { 


severe pyorrhea. Scraping of the teeth induced marked bleeding. This continu 
for several days and led the dentist to suspect a hematologic condition. 

Examination of the blood revealed the typical changes of polycythemia, vi 
hemoglobin, 138 per cent; red blood cells, 10,670,000; platelets, 270,000; whit 
blood cells, 13,600; nonsegmented neutrophils, 13 per cent; segmented neutrophi 
77 per cent; basophils, 1 per cent; lymphocytes, 6 per cent; monocytes, 3 p 
cent, and volume of red blood cells, 69.7 per cent. 

On physical examination a typical polycythemic facies was nected, which 
patient’s son stated had been present for many years. The spleen was not palpabk 


The patient had never complained of headaches or dizziness. 


Case 2.—Asymptomatic polycythemia, discovered after the patient was rej 
for life insurance. 

A. B., a man 45 vears of age, had always been in good health. During 
latter part of 1935 he applied for life insurance but was rejected because urinalysis 
showed a heavy trace of albumin. For this reason the patient came to the clini 
for observation. 

Physical examination revealed a markedly plethoric man, with slightly cor 
gested conjunctivas and deep violaceous lips. The heart and lungs were normal 
The spleen and liver were not palpable. 

Examination of the biood showed: hemoglcbin, 132 per cent; red blood cell 
7,800,000; platelets, 320,000; white blood cells, 9,600; polymorphonuclears, 80 
per cent; eosinophils, 1 per cent, and lymphocytes, 19 per cent. 

The urine was amber colored and gave an acid reaction. A heavy trace otf 
albumin was noted but there was no sugar. The specific gravity was 1.012. Ther 
were occasional red blood cells and hyaline and granular casts. 

The patient was seen at weekly intervals. Subsequent examinations of thé 
blood revealed findings similar to the first ones. The last examination, on April 
16, 1936, showed: hemoglobin, 133 per cent; red blood cells, 8,410,000; platelets, 
320,000; white blocd cells, 8,700; nonsegmented neutrophils, 13 per cent; seg 
mented neutrophils, 60 per cent; eosinophils, 4 per cent; neutrophilic myelocytes, 
2 per cent; lymphocytes, 19 per cent; monocytes, 2 per cent, and relative volun 
of red blood cells, 75.75 per cent. 

Comment.—lIt is important to note that although this disease presents 
many symptoms, it may exist despite a feeling of absolute well-being 
Were it not for the insurance examination, this patient might nevet 
have been seen until years subsequently, when he might have presented 
unusual anemia or leukemia with splenomegaly. 


POLYCYTHEMIC PHASE—SYMPTOMATIC 

This is the stage of polycythemia best .known to the clinician, i. « 
when the clinical and hematologic findings present a clear clinical entity 
During this phase the patient presents such symptoms as headache, 
dizziness, weakness, paresthesia, a ruddy complexion and redness of the 
hands and feet. In about 75 per cent of the cases the spleen is enlarged : 
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e liver is enlarged in about 50 per cent. ‘The blood pressure is often 

rmal, but generally it is moderately elevated; and in some instances 
there is marked hypertension, the so-called Geisboeck ! form. The heart 

ay be within normal limits or, more commonly, slightly enlarged to the 

ft, usually coinciding with the blood pressure. On roentgen examina- 
ion the pulmonary fields as a rule show increased vascular markings. 
Bleeding from the nose and gums is not infrequent. This is not due to 
i tendency to bleeding but is the result of congestion of the vascular bed. 
Vascular occlusion as a frequent complication of this disease has been 
reported by Oppenheimer.* Moreover, premature death often may 
result from thrombosis of a vital cerebral vessel. Erythromelalgic 
symptoms are frequently present when no vascular disturbances are 
discernible ; sometimes these are the sole complaints of the patient. This 
brief picture is fairly characteristic of the polycythemic or first clinical 
phase of the disease. 

The hemoglobin value and red blood cell count may be overwhelm- 
ingly high. The white blood cell count may range from normal to a 
fairly high level. The differential count in most cases reveals poly- 
nucleosis, and the number of eosinophils and basophils may be increased. 
rhe red blood cell volume and the total blood volume are always 
increased, 

The duration of the polyeythemic phase may be long, possibly ten 
to twenty years or even longer. Symptomatic and hematologic changes 
may continue until death, and these may become clarified only when 
the function of the bone marrow is understood; for primary polycy- 
themia is apparently a disease of the entire bone marrow, not merely 
of the red blood cell elements. The following is an example of a 


case of many years’ duration: 


Case 3.—Primary polycythemia of long duration. 

M. S., a woman 49 years cf age (a private patient), was first observed in 
September 1935. 

Symptoms began at the age of 30, with redness of the eyes. Migraine and 
dizziness, which had previously existed for many years, then became accentuated 
Severe backache and pain in the legs supervened and prevented sleep 

At the age of 32 the patient entered Battle Creek (Mich.) Sanitarium, under 
the observation of Dr. Gertrude Johnson,? who published a report of the case 
\t that time the complexion was flerid, and the liver and spleen were not enlarged. 
Repeated examinations of the blood showed a red blood cell count rangine 
between 7,000,000 and 7,500,000. The patient was treated with phlebotomies and 


1. Geisboeck, F.: Die Bedeutung der Blutdruckmessung fiir die Praxis. 
Deutsches Arch. f. klin. Med. 83:362-409, 1905. 

2. Oppenheimer, B. S.: Vascular Occlusion in Polycythemia Vera, T1 
\m. Physicians 44:338-344, 1929. 

3. Johnson, G.: Polycythemia Vera: Report of Two Cases, J. A. M. A. 
84:1253-1254 (April 25) 1925. 
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benzene, as well as mercury and iodides, although the Wassermann test gay: 
negative reaction. Roentgen irradiation of the long bones and spleen was giy 
for fifteen days. On leaving the hospital she showed considerable improvement 
She felt well for two years, when the symptoms recurred. Four years after het 
previous admission she re-entered Battle Creek Sanitarium. At that time th 
findings were essentially the same; treatment was instituted as before, and tl 
patient was discharged somewhat improved. 

On Sept. 12, 1935, the patient was referred to us by Dr. Samuel Silbert 
She complained of her original symptoms, which varied from time to time, and, i: 
addition, of severe pain in the finger tips of nine years’ duration. For six years 
especially during cold weather, there was severe itching over the back and breasts 

The blood count showed: hemoglcbin, 122 per cent; red blood cells, 7,050,000 
platelets, 340,000; white blood cells, 14,500; nonsegmented neutrophils, 18 pe: 
cent; segmented neutrophils, 52 per cent; eosinophils, 3 per cent; lymphocytes, 
23 per cent; monocytes, 4 per cent, and relative volume of red blocd cells, 52.5 
per cent. 

The spleen was not palpable. The patient was treated with acetylpheny! 
hydrazine and small phlebotomies. The pain in the finger tips and the itching 
subsided. When she was last seen there was considerable improvement. 


Comment.—This case is unusual because of the number of years 
during which the polycythemic stage continued. Eventually, barring 
accidents, this patient may show a condition similar to that presented 
in one of the following cases. 


POLYCYTHEMIA ASSOCIATED WITH THROMBOCYTHEMIA 


In about 30 per cent of the cases the number of blood platelets was 
increased. In such cases thrombosis is more prone to develop. This 
fact is not surprising, as a potent clotting factor is superimposed o1 
an already slowly circulating viscid blood. 


Case 4.—Polycythemia associated with thrombocythemia. 

S. S., a man 69 years of age, a tailor, was admitted to the service of Di 
George Baehr on Oct. 29, 1934, complaining of chronic productive cough and 
increasing dyspnea of ten years’ duration. Five and one-half years previously, 
severe intestinal hemorrhages without pain or cramps developed, and the patient 
was admitted to another hospital. The hemorrhages were profuse for three days, 
and severe anemia ensued. After a blood transfusion there was considerabl 
improvement. Gastrointestinal studies at that time revealed no lesion. Thre 
weeks before admission to the clinic he had another severe intestinal hemorrhage, 
but his condition improved without a transfusion. 

Physical examination revealed a thin elderly man with a characteristic florid 
facial appearance. The spleen was felt 1 fingerbreadth below the costal margin 
The liver was not palpable. 


4. The blood platelets were enumerated according to the method of Ottenberg 
and Rosenthal (Ottenberg, R., and Rosenthal, N.: A New and Simple Method 
for Counting Blood Platelets, J. A. M. A. 69:999 [Sept. 22] 1917), sodium citrate 
(3 per cent) being used. The normal range varies from 200,000 to 300,000. A 
diagnosis of thrombecytosis or thrombocythemia was considered if the number of 
platelets exceeded 500,000 per cubic millimeter. 
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The blood count on May 18, 1934, showed: hemoglobin, 100 per cent; red 
blood cells, 8,100,000; platelets, 1,500,000; white blood cells, 24,000; nonsegmented 
ieutrophils, 7 per cent; segmented neutrophils, 68 per cent; eosinophils, 1 per cent; 
hasophils, 2 per cent; lymphocytes, 21 per cent; monocytes, 1 per cent; total 
blood volume, 6,250 cc. (120 cc. per kilogram), and volume of red blood cells, 
OU per cent. 

Comment.—This patient was not observed until many years after 
the development of polycythemia. This was associated with marked 
thrombocythemia, which probably resulted in thrombosis of a mesen- 
teric vein and intestinal hemorrhage. From observation of other patients 
it is concluded that such complications are more likely to occur in cases 


of this type. 


POLYCYTHEMIA ASSOCIATED WITH INCREASED LEUKOBLASTIC 

ACTIVITY OR LEUKOBLASTIC AND MEGAKARYOCYTIC ACTIVITY 

The number of white blood cells is frequently increased in the 
peripheral blood, and, as has been pointed out by di Guglielmo,® the 
thrombocytes may be present in large numbers. Individual cases vary 
in this respect. The polycythemic phase may be accompanied by leu- 
kocythemia or thrombocythemia or both. Any and all combinations are 
possible; and when it is realized that exhaustion of one element may 
occur while another begins or continues to hyperfunction, one can 
more readily understand the wide variation in the hematologic pictures 


presented during the slow progress of this disease. Increased leuko- 
blastic and often megakaryocytic activity associated with polycythemia is 


well illustrated by the following cases: 


Case 5.—Polycythemia associated with polynucleosis (polynuclear cell 
leukemia). 

S. N., a man 52 years of age, was admitted to the service of Dr. B. S. Oppen- 
heimer on Oct. 20, 1935. Twenty years previously, after extraction of a tooth, 
the patient first noted a tendency to bleeding, which continued more than a day. 
Eighteen years previously he consulted a physician because of heart burn and 
belching. At that time the spleen was enlarged, and attention was directed to 
clubbing of the fingers. About twelve years previously left hemiplegia developed, 
and the patient was removed to Beth Israel Hospital, where the condition was 
diagnosed as primary polycythemia. 

The blood count at that time showed: hemoglobin, 133 per cent; red blood 
cells, 11,000,000; white blood cells, 32,800; nonsegmented neutrophils, 16 per cent; 
segmented neutrophils, 80 per cent, and lymphocytes, 4 per cent. 

Treatment consisted of phenylhydrazine, phlebotomies and irradiation. 

On November 25 the patient was admitted to Mount Sinai Hospital, com- 
plaining of large, tarry stools and the vomiting of blackish material. The presence 
of a bleeding gastric ulcer was suspected, but his condition did not warrant 
roentgen examination. 


5. di Guglielmo, G.: Eritroleucemia e piastrinemia, Folia med. 6:1, 36, 55, 
81 and 10], 1920. 
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The blood count showed: hemoglobin, 100 per cent; red blood cells, 7,350,000 
platelets, 280,000; white blood cells, 59,000; nonsegmented neutrophils, 20 per c« 
segmented neutrophils, 70 per cent; basophils, 3 per cent, and myelocytes, 
per cent. 

The patient declined steadily, in spite of many transfusions, and died fiy 


days after entry. 


Comment.—This case is an example of the long course of poly 
cythemia, which probably had existed for eighteen years. During thi 
latter part of the polycythemic phase there was evidence of leukocyti: 
activity, as manifested by the presence of large numbers of mature and 
immature neutrophils. In addition, a severe complication of this dis 
ease was present, viz., gastric ulcer. Duodenal or gastric ulcer is found 
in about 10 per cent of these cases. Although it is unusual for such 
ulcers to bleed, when bleeding does occur it is difficult to control, as is 
well illustrated in this case. Bleeding of any kind, either spontaneous 
or postoperative, is always an alarming symptom in this condition, 


Case 6—Polycythemia and myeloid leukemia (erythroleukemia). 

H. R., a man 75 years of age, was admitted to the service of Dr. B. S 
Oppenheimer on July 3, 1934, complaining of dyspnea, anorexia and pain in th 
leit upper quadrant of the abdomen of two years’ duration. 

Physical examination revealed an old man of highly plethoric appearanc« 
The inguinal nodes were palpable bilaterally. The liver was felt 4 fingerbreadths 
below the costal margin. The spleen extended to the umbilicus. 

The blood count showed: hemoglobin, 135 per cent; red blood cells, 9,500,000; 
platelets, 160,000; white blood cells, 189,000; nonsegmented neutrophils, 32 pet 
cent; segmented neutrophils, 40 per cent; eosinophils, 1 per cent; lymphocytes 
2 per cent; myelocytes, 25 per cent; ncrmoblasts, 6 per hundred white blood 
cells, and blood volume, 215 cc. per kilogram. 

The patient was given roentgen treatment to the spleen and femurs and was 
phlebotomized but declined rapidly and died three weeks after admission to the 
hospital. Postmortem examination was refused. 


Comment.—This case is typical of erythroleukemia, in which both 
active erythroblastic and leukoblastic involvement of the bone marrow 


are present. It has been suggested that treatment is responsible for 


the development of leukemia in cases of polycythemia. To our know!l- 
edge this man had not received any therapy prior to admission to the 
hospital. Others might be of the opinion that the polycythemia fol 
lowed or was associated with the leukemia. Such a case has been 
reported by Ghiron,® but one has never been observed by us. 


Case 7.—Polycythemia associated with leukocytosis, polynucleosis (so-called 
polynuclear cell leukemia) and thrombocythemia. 

E. S., a woman 60 years of age, was admitted to the service of Dr. Leo Kessel 
on Oct. 16, 1929, with a history of epigastric burning, pain in the lower end of 

6. Ghiron, M.: Considerazioni sopra un case di eritro-leucemia, Haemat: 
logica 3:162-172, 1922. . 
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the sternum and pain in the lumbosacral region. There were slight dyspnea on 
exertion and swelling of the legs. 

Physical examination revealed a plethoric complexion and polycythemic mucous 
membranes. There were some thyroid enlargement and cervical and axillary 
adenopathy. The heart was siightly enlarged to the left. The liver and spleen 
were likewise enlarged. 

The blood count showed: hemeglobin, 130 per cent; red blood cells, 8,300,000; 
platelets, 456,000; white blood cells, 19,900; polymorphonuclears, 91 per cent; 
eosinophils, 3 per cent; lymphocytes, 4 per cent, and monocytes, 2 per cent. 

The patient was seen again five years later, complaining of similar symptoms 
Ry that time the abdomen had become considerably enlarged, as had also the 
heart, liver and spleen. There were free fluid in the abdominal cavity and marked 
edema of the lower extremities. 

The blood count showed: hemoglobin, 85 per cent; red blood cells, 5,320,000; 
platelets, 840,000; white blood cells, 40,000; nonsegmented neutrophils, 13 per cent; 
segmented neutrophils, 82 per cent; eosincphils, 1 per cent; lymphocytes, 1 per 
cent, and monocytes, 3 per cent. 

The patient steadily declined and died two weeks after admission to the hospital 
Postmortem examination revealed dark red bone marrow. Microscopically there 


was an enormous increase in megakaryocytes. 


Comment.—In this case all the myeloid elements were increased. 
Toward the end, although the red blood cell count was at a much lower 
level, the number of white blood cells and platelets was greatly increased. 
The differential count showed striking polynucleosis. We have observed 
the development of true leukemia after the polynuclear phase. 


Cast 8.—Polycythemia associated with myeloid leukemia and thrombocy 


P. H., a Negress 39 years of age, was admitted to the service of Dr 


Oppenheimer on Jan. 18, 1936. About five years previously the patient suffered 


right hemiplegia. Four years previously the menses suddenly ceased. For tw: 
years there had been dyspnea on exertion, with moderate edema of the ankles at 
night. Ten months previously the abdomen gradually became enlarged, and profuse 
night sweats and loss of weight occurred. 

Physical examination revealed a_ puffy-faced dyspneic Negress with mild 
exophthalmos. <A hard, calcified nodule was present in the thyroid gland. There 
were small, hard, discrete nodes in the cervical, supraclavicular and inguinal regions 
There was dulness over the upper lobe of the right lung, with rales over the apex. 
The heart was enlarged to the left. The spleen extended to the umbilicus and the 
liver to the crest of the ilium. There was edema of both lower extremities 

The blood count showed: hemoglobin, 102 per cent; red blood cells, 6,000,000; 
platelets, 640,000; white blood cells, 60,000; nonsegmented neutrophils, 6 per cent; 
segmented neutrophils, 88 per cent; eosinophils, 2 per cent; basophils, 1 per 
cent; neutrophilic myelocytes, 2 per cent; myeloblasts, 1 per cent; reticulocytes, 5 
per cent; total blood volume, 8,185 cc. (141 cc. per kilogram), and relative cell 
volume, 53 per cent. 

Sternal biopsy showed the presence of many megakaryocytes. The patiet 
died at home two weeks after discharge from the hospital. 


Comment.—This case probably represents a more advanced stage 
of the condition presented in the preceding case (case 7) and corre- 
sponds with di Guglielmo’s * erythroleukothrombocythemia. The pic- 
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ture is similar save that the white blood cells began to show true 
leukemic changes. 
CHLOROTIC POLYCYTHEMIA 

A patient with primary polycythemia may respond to therapy, and 
a normal blood picture may be obtained after a varying period. How- 
ever, there is a tendency for the hemoglobin value and red blood cell 
count to return to their previous high levels. We have observed that 
after prolonged treatment, particularly with phlebotomies and acetyl- 
phenylhydrazine, the hemoglobin value tends to remain normal or sub- 
normal while the red blood cell count returns to its former high mark. 
Although we believe that most phases may occur spontaneously, we 
incline to the opinion that the so-called chlorotic stage is directly due 
to therapy. The disproportion between the red blood cell count and 
the hemoglobin value in such cases may be extreme, and the red blood 
cells when examined in stained smears resemble those seen in severe 
hypochromic anemia. On rare occasions the response to treatment 
might result in hyperchromic anemia. 


Case 9.—Chlorotic polycythemia. 

I. P., a man 39 years of age, was admitted to the hematologic clinic of the 
Mount Sinai Hospital in March 1933 with a history of cramps in the uppe1 
portion of the abdomen seven years prior to entry. A gastrointestinal roentgen 
study was made at this time and revealed a duodenal ulcer. In addition to the 
gastric disorder, the patient suffered considerably from headache and vertigo, but 
little significance had been attached to this until a few months before entry, when 
it was noted that the spleen was enlarged and the color unusually good. 

Examination of the blood revealed findings typical of polycythemia. Treatment 
was instituted with acetylphenylhydrazine, which induced marked anemia, from 
which recovery was gradual.. After polycythemia recurred, roentgen therapy was 
given and the patient was phlebotomized at frequent intervals during this treatment 

The blood count before treatment showed: hemoglobin, 128 per cent; red blood 
cells, 9,250,000; platelets, 280,000; white blood cells, 20,000; nonsegmented neutro 
phils, 6 per cent; segmented neutrophils, 70 per cent; eosinophils, 3 per cent; 
basophils, 2 per cent; lymphocytes, 17 per cent, and monocytes, 2 per cent. 

About three months subsequently hematuria occurred, with pain across the back 
The uric acid content of the blood was found to be increased (7 mg. per hundred 
cubic centimeters). A calculus was suspected. This was confirmed by cystoscopy. 

The blood count made one year after the first examination showed: hemoglobin, 
80 per cent; red blood cells, 8,000,000; platelets, 350,000; white blood cells, 14,500; 
nonsegmented neutrophils, 5 per cent; segmented neutrophils, 85 per cent; eosino- 
phils, 2 per cent; basophils, 1 per cent, and lymphocytes, 7 per cent. 

The blood count made one year subsequently showed: hemoglobin, 84 per cent; 
red blood cells, 10,200,000, and platelets, 600,000. 


POLYCYTHEMIA WITH A LONG NORMAL STATE 


The response to therapy in this disease varies markedly in different 
patients. A normal clinical and hematologic state may usually be induced 
by treatment with acetylphenylhydrazine, irradiation or phlebotomies, 
singly or in combination. The duration of the induced, so-called normal 
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phase varies greatly. It has been our experience that one or two 


courses of roentgenotherapy are most satisfactory in maintaining a long 
normal state. 


Case 10.—Polycythemia with a long normal state. 

L. F., a man 49 years of age, was admitted to the service of Dr. George Baehr 
on Oct. 10, 1928, complaining of dizzy spells which began two years prior to entry. 
Six months previously severe intermittent pain developed in the right big toe, which 
became red and swollen. The patient stated that his complexion had been florid 
for many years. 

Physical examination revealed a highly plethoric type of person. The heart 
and lungs were normal. The spleen and liver were enlarged. 

The blood count showed: hemoglobin, 135 per cent; red blood cells, 13,800,000 ; 
platelets, 560,000; white blood cells, 9,400; nonsegmented neutrophils, 1 per cent; 
segmented neutrophils, 77 per cent; lymphocytes, 16 per cent; monocytes, 6 per 
cent; blood volume, 168 cc. per kilogram, and relative cell volume, 64.6 per cent. 

This patient was treated with phenylhydrazine, phlebotomies and irradiation, 
but the condition was poorly controlled until a complete course of irradiation had 
been given, when the blood count became normal. 

The blood count on Nov. 27, 1931, showed: hemoglobin, 92 per cent, and red 
blood cells, 5,500,000. 

Meanwhile, no therapy was given. 

The blood count on March 1, 1934, showed: hemoglobin, 93 per cent; red 
blood cells, 5,000,000; platelets, 240,000; white blood cells, 8,000; nonsegmented 
neutrophils, 2 per cent; segmented neutrophils, 58 per cent; basophils, 2 per cent, 
and lymphocytes, 38 per cent. 

The blood count remained normal until January 1935, when the hemoglobin 
value rose to 114 per cent and the red blood cell count to 7,250,000. The patient 
was given a course of roentgen treatment. Afterward the blood picture became 
normal and has since remained normal in every respect. 


ANEMIC PHASI 

It may be generally stated that unless the disease is terminated 
early in its course by a vascular complication or later by the develop- 
ment of the erythroleukemic phase, the tendency is ultimately toward 
marked anemia. Patients who reach this stage may be regarded as 
having survived the entire course of the disease. 

The anemic phase varies in different patients. In this stage all the 
elements may be depressed, so that, in addition to the anemia, there 
are leukopenia and thrombopenia. However, the platelets may persist 
in large numbers, and anemia may then be associated with thrombocy- 
themia. On the other hand, the leukocytes may increase in number, 
while the erythropoietic activity is depressed; and the patient, if seen 
for the first time, will appear to present evidence of myeloid leukemia. 

The following cases illustrate these variations: 

Case 11.—Early spent phase, with slight. leukemic changes. 


G. R., a married woman 66 years of age, first attended the hematologic clinic 
in 1927, with a history of having had blood-shot eyes and a peculiar disturbance 
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in vision, when everything seemed to tremble; frequently dizzy spells associated 
with nausea but no headache, and pain in the abdomen and legs. 

Physical examination revealed a woman of florid appearance. The heart and 
lungs were essentially normal. The blood pressure was moderately elevated. Th 
spleen was palpable. 

The blood count at this time showed: hemoglobin, 155 per cent; red blood 
cells, 12,200,000; platelets, 260,000; white blood cells, 18,000; polymorphonuclears, 
80 per cent; eosinophils, 3 per cent; lymphocytes, 12 per cent; neutrophilic myel 
cytes, 4 per cent, and myeloblasts, 1 per cent. 

The patient was given roentgen therapy to the long bones and phenylhydrazin 
The blood count was fairly well controlled. In the past three years it has remain« 
rather low, with little or no therapy. 

The blood count in 1935 showed: hemoglobin, 79 per cent; red blood cells, 
5,040,000; platelets, 170,000; white blood cells, 19,200; nonsegmented neutrophils, 
16 per cent; segmented neutrophils, 62 per cent; eosinophils, 1 per cent; basophils 

per cent; neutrophilic myelocytes, 8 per cent; lymphocytes, 7 per cent, and 
monocytes, 4 per cent. 

Subsequent counts up to the present have been similar. Now no therapy is 
being given. The patient has no complaints but still retains a moderately poly- 
cythemic appearance. 

Comment.—This case is reported to direct attention to the normal 
phase, in which there is relatively slight anemia. The patient has 
remained in this state for three years without treatment. The per- 
sistence of the myelocytes is possibly a forerunner of the leukemic 
phase, which may become more marked as the anemia progresses. 


Case 12—Spent polycythemia with leukemic changes. 


M. W., a woman 46 years of age, was admitted to the service of Dr. Georg 
Baehr on July 10, 1934, with a history of vertigo and headaches, which began 


seventeen years previously. Shortly after their onset the condition was diagnosed 


as primary polycythemia. At that time the red blood cell count was 11,000,000 

The patient was given benzene and roentgen therapy for thirteen years, during 
which the symptoms were well ccntrolled. Treatment was then stopped because 
it seemed no longer indicated. One year later episodes of chills and fever devel- 
oped, the cause being unknown. Between these episodes the patient felt perfectly 
well except for slight weakness. The complaints on entry were of vertigo, 
headache, chills and fever. 

Physical examination on the last entry revealed a pale, fairly well nourished 
woman who appeared chrenically ill. The heart and lungs were normal. The 
spleen was hard and was palpable 3 fingerbreadths below the costal margin. 

The blood count showed: hemoglobin, 69 per cent; red blood cells, 3,560,000; 
platelets, 90,000; white blood cells, 10,400; nonsegmented neutrophils, 10 per cent; 
segmented neutrophils, 50 per cent; eosinophils, 2 per cent; basophils, 1 per 
cent; lymphocytes, 29 per cent; monocytes, 2 per cent; neutrophilic myelocytes, 
1 per cent; myeloblasts, 5 per cent, and normoblasts, 2 per hundred white blood 
cells. 

Nothing was found to account for the chills. Although quinine prevented the 
attacks, sc also did acetylsalicylic acid when taken in moderate doses. The 
patient was observed by us for about two years. Numerous transfusions as well 
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as injections of liver extract were given without much effect. During the last 
year of our observaticn it was noted that at the site of each injection, peculiar 
noninflammatory swellings appeared. Biopsy of the bone marrow revealed osteo- 
sclerosis and some areas of active hemopoiesis. A few months subsequently a 
large tumor appeared at the site of the sternal biopsy. The patient died eventually 
zt Montefiore Hospital. 

Postmortem examination revealed that the leukopoiesis had, since the biopsy, 
become hyperactive, with resulting large tumor-like masses, both medullary and 
extramedullary, which were found to be leukosarcomatous. The femcral marrow 


was the site of active myeloid hyperplasia. 


Comment.—This case is of particular interest as the disease fol- 
lowed its complete course, passing through its various phases, viz.:; 
the polycythemic, the normal and the anemic or spent phase, with 
osteosclerosis and finally leukosarcomatosis. The changes from one 
phase to another could be identified to some extent. \ case of this 
character, if the patient is observed for the first time during a late 


phase, may present a puzzling diagnostic problem 


Case 13.—Spent polycythemia with thrombocythemia 

J. G., a man 62 years of age, was admitted to the service of Dr. B. S. Oppen 
heimer on Jan. 9, 1930, with an essentially unimportant history. Eighteen months 
before entry, painful swelling cf the right foot developed. A year prior to entry 
the patient suddenly became weak and dizzy and had to be carried home, and 
since then had never felt well, weakness and marked loss of weight being the 
chief complaints. He was finally admitted to the hospital because of severe 
anemia, progressive weakness and pallor. Prior to this illness the complexion 
was particularly ruddy. 

Physical examination revealed a pale, poorly nourished man. The mucous 
membranes were pale. The lungs were clear. The heart was slightly enlarged 
to the left. The spleen was hard and extended 3 fingerbreadths below the costal 
margin. The liver extended down to about the same level. 

The blood count showed: hemoglobin, 47 per cent; red blood cells, 3,200,000; 


platelets, 2,200,000; white blood cells, 21,400; nonsegmented neutrophils, 6 px 


- 
cent; segmented neutrophils, 67 per cent; eosinophils, 5 per cent; basophils, 5 


per cent; lymphocytes, 9 per cent; monocytes, 5 per cent; neutrophilic myelocytes, 
1 per cent, and basophilic myelocytes, 2 per cent. 

Biopsy of bone marrow revealed active leukopoiesis and a conspicuous increase 
in the megakaryocytes. 

Because of the great increase in the platelet count (which was always in excess 
of 1,000,000 and at times over 2,000,000), the condition was suggestive of throm- 
bosis of the splenic artery. However, because of the history of a ruddy com- 
plexion, the biopsy report of the bone marrow and the differential count, the 
most logical diagnosis was primary polycythemia in its spent phase. 

Subsequent studies of the blood revealed similar pictures. The patient became 
too weak to attend the clinic and died about two years after entry to the hospital 


Comment.—This case is an example of spent polycythemia, in the 
sense that the erythropoietic elements were lacking in the general circu- 
lation and somewhat depressed in the bone marrow. The megakaryo- 
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cytic and leukocytic elements became more active as the erythropoietic 
elements became exhausted. Although the patient was not seen during 
the polycythemic phase, the diagnosis of polycythemia was made prob- 
able by the finding of thrombocythemia and, to some extent, by the 
previous asymptomatic history of polycythemia. 


COMMENT 

Primary polycythemia is always characterized at the beginning by 
erythropoietic activity, which may persist for many years. However, 
this activity eventually declines or may be supplemented at any time by 
unusual leukoblastic or megakaryocytic activity, producing the various 
hematologic and clinical pictures just described. 

This disease, therefore, should be considered as an ever changing 
condition, its various transitions being so gradual as to be almost imper- 
ceptible. The classification into phases has been arbitrary, and it may 
be noted that there are no sharp demarcating lines. 

As the majority of patients seen at the onset of the condition receive 
treatment, a normal state of the blood may be produced. In the early 
active years of the disease the tendency is invariably for the polycythemic 
state to return, and occasionally a peculiar blood picture may develop, 
that of so-called chlorotic polycythemia. In such a phase the hemoglo- 
bin value remains fixed at a low level (80 per cent or less), while the 
red blood cell count ranges from 7,000,000 to 10,000,000. In such 


cases early leukemic changes may appear at the same time. Patients 
who have been under treatment may of course show leukemia while true 
polycythemia exists. Only careful and continued observation in these 
cases for many years will enable one to comprehend the slow develop- 


ment of the various phases of the disease as a result of the activities 
or exhaustion of certain elements in the bone marrow. 

It is obvious from a review of the literature on primary polycythemia 
that little attention has been directed to the peculiar and intricate course 
of this disease. Although first described by Vaquez,’ in 1892, the 
condition was not definitely accepted as a disease entity until several 
years subsequently. 

Osler § in 1903, reported 4 cases and reviewed those cited in the 
literature. In this report he stated: “Future investigators will deter- 
mine whether we have here in reality a new disease. The clinical 
picture is certainly very distinctive; the symptoms, however, are some- 


7. Vaquez, H.: Sur une forme spéciale de cyanose s’accompagnant d’hyper- 
globulie excessive et persistante, Bull. méd., Paris 6:849, 1892. 

8. Osler, W.: Chronic Cyanosis with Polycythemia and Enlarged Spleen: 
A New Clinical Entity, Am. J. M. Sc. 126:187-201, 1903. 
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what indefinite and the pathology quite obscure.” He pointed out that 
the clinical picture is striking; but because of the fact that the long 
duration of the disease with its many hematologic and clinical variations 
was then unknown, the picture was also incomplete. 

A broader conception was given in 1905 in reports by Weber ® and 
Blumenthal.’ They attempted to show that polycythemia is associated 
with hyperactivity of the white blood cell elements in the bone marrow, 
which may or may not be reflected in the peripheral blood. In the case 
reported by Weber, the white blood cell count was normal, and at 
times there was leukopenia. His contention was based on a study of 
hone marrow made in a case reported with Watson,!! in which he 
suggested : “The changes were, however, not exclusively of an erythro- 
blastic kind and it may be doubted whether the erythrocytic producing 
function of the bone marrow can ever be greatly increased without the 
myelocytes being to some extent involved in the activity.” 

In the case reported by Blumenthal,’® the blood picture was typical 
of both polycythemia and leukemia. He termed the condition mye- 
logenic polycythemia. At postmortem examination the bone marrow 
appeared to be typical of that in leukemia. Hitherto such a case had 
not been described, and as a result there was much speculation as to 
the relation of leukemia and polycythemia. The important fact to note, 
however, is that the original concept of the scope of the disease had 
now been broadened. But it was not until many years subsequently 
that this was further amplified by a description of a case during the 
anemic phase. 

Freund,’? in 1919, noted the transition of established polycythemia 
of many years’ duration to hyperchromatic anemia resembling per- 
nicious anemia. Three additional cases of severe anemia following 
polycythemia were reported by Minot and Buckman.’* In all theit 
cases considerable enlargement of the spleen was observed during the 
development of the anemic phase. In 1 of these cases six years elapsed 
from the onset of the anemic phase until death. In 1928, 2 similar 


9. Weber, F. P.: A Case of Splenomegalic or Myelopathic Polycythemia 
with True Plethora and Arterial Hypertonica, Without Cyanosis, Lancet 1:1254- 
1260, 1905. 

10. Blumenthal, R.: Un case de polycythémie myélogéne, Bull. Acad. roy. de 
méd. de Belgique 19:775-818, 1905. 

11. Weber, F. P., and Watson, J. H.: A Case of Chronic Polycythemia with 
Enlarged Spleen, Probably a Disease of the Bone Marrow, Tr. Clin. Soc. London 
37:115-135, 1903-1904. 

12. Freund, H.: Polyzythamie mit Ausgang in pernizidse Anamie, Miinchen. 
med. Wehnschr. 66:84, 1919. 

13. Minot, G., and Buckman, T. E.: Erythremia (Polycythemia Rubra Vera), 
Am. J. M. Sc. 166:469-489, 1923. 
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cases were reported by Delhougne, Gotschlich and Froboese,'* and late: 
another was reported by Avery.'® 

The cause of this anemic phase of the disease is not clearly under 
stood. According to Minot and Buckman '* it is produced by leuko 
poietic activity, with resulting depression of the erythropoietic elements 
Avery *® stated that there is a possibility of acceleration of the hemo 
lytic factor. In the case reported by him some evidence of increased 
hemolysis was revealed by the van den Bergh reactions and by the 
increased excretion of urobilin in the stool. Increased deposits of 
hemosiderin in the liver also indicated excessive hemolysis. 

In 3 patients observed by us during the anemic phase, biopsy of 
the bone marrow was made. This showed marked leukopoietic and 
megakaryocytic activity in 1 case (case 13), corresponding with the 
observation of Minot and Buckman.** In 2 other cases (case 12 and 
another not reported in this series) biopsy of the sternal bone marrow 
revealed extensive osteosclerosis, as recently reported by Hirsch." 
However, it is possible that certain parts may remain active and may 
show a neoplastic tendency (myelosarcomatosis, as in case 12) in the 
terminal state. 

The relation of the megakaryocytes and the blood platelets to poly- 
cythemia has become an important consideration since Hutchison and 
Miller,’ Askanazy ** and others noted a marked increase in the mega- 
karyocytes in the bone marrow and di Guglielmo*® found veritable 
thrombocythemia in some cases of polycythemia. Similar cases have 
since been reported, notably by Weber *® and Bach.?° Luedeke *! and 
Parenti ** have likewise called attention to the widespread thromboses 
14. Delhougne, F.; Gotschlich, E., and Froboese: Ueber Polyzythimie mit 
Ausgang in Anaemie, Deutsches Arch. f. klin. Med. 160:257-266, 1928. 

15. Avery, H.: A Pernicious Type of Anemia Following Erythremia, Lancet 
1: 342-344, 1930. 

16. Hirsch, E. F.: Generalized Osteosclerosis with Chronic Polycythemia, 
Arch. Path. 19:91-97 (Jan.) 1935. 

17. Hutchison, R., and Miller, C. H.: A Case of Splenomegalic Polycythaemia 
with Report of Post-Mortem Examination, Lancet 1:744-746, 1906. 

18. Askanazy, M.: Knechenmark, in Henke, F., and Lubarsch, O.: Handbuch 
der speziellen pathologischen Anatomie und Histologie, Berlin, Julius Springer, 
1927, vol. 1, p. 2. 

19. Weber, F. P.: Erythraemia with Migraine, Gout and Intracardiac Throm 
bosis, Lancet 2:808-809, 1934. 

20. Bach, K.: Ueber Thrombosebereitschaft bei Polycythaemie vera, Inaug 
Dissert., University of Leipzig, 1934. 

21. Luedeke, H.: Thrombophilie und Polycythaemie, Virchows Arch. f. path 
Anat. 293:218-252, 1934. 

22. Parenti, G. C.: Policitemia vera (M. di Vaquez) con diatesi thrombo 
plastica, Riv. di clin. med. 36:287-310, 1935. 
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in certain cases of this type, designated as thrombophilia. This par- 
ticular aspect may be present in all phases of polycythemia, including 
the leukemic or anemic stage (as in case 13 of this group). The recog- 
nition of all phases of polycythemia is of great practical importance. 


SUMMARY 
Primary polycythemia is a disease of long duration. Occasionally 
the early stage may be asymptomatic, but usually it is symptomatic 
After a period of years one or more of a variety of clinical condi- 


tions apparently develop, as a result either of the hyperactivity of the 


leukopoietic and megakaryocytic systems or of exhaustion of the ery- 
thropoietic system. 

In its terminal stages this disease may become leukemic, thrombocy- 
themic or anemic or may reveal various remarkable combinations of any 
or all of these phases. 
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In previous papers we?! reported on the utilization of sodium 
d-lactate when injected intravenously into normal persons and into 
patients with acute diffuse hepatic parenchymal injury. As a result 
of these observations we suggested that the utilization of this substance 
be employed as a test of hepatic function in the differentiation between 
jaundice due to extrahepatic obstruction and jaundice due to hepatic 
damage.” 

In the present paper we are reporting on further studies of the 
utilization of sodium d-lactate as a test for the differentiation of these 
two forms of jaundice. 

The rationale for the use of sodium d-lactate was described in the 
previous reports.t The test is dependent essentially on the ability of 
the intact parenchyma of the liver to convert into glycogen the lactic 
acid that is circulating in the blood stream. It should again be empha- 
sized that the metabolism of d-lactate is quite different from that of the 
racemic or the /-salt, with which all previous clinical work has been 


done; d-lactic acid is a physiologic substance which plays a definite role 
in the intermediary phases of carbohydrate metabolism. Thus, Meyer- 
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1. Soffer, L. J.; Dantes, D. A.; Newburger, R., and Sobotka, H.: (a) 
Metabolism of Sodium d-Lactate: I. Utilization of Intravenously Injected Sodium 
d-Lactate by Normal Persons, Arch. Int. Med. 60:876 (Nov.) 1937; (b) II. 
Utilization of Intravenously Injected Sodium d-Lactate by Patients with Acute 
Diffuse Parenchymai Injury of the Liver, ibid. 60:882 (Nov.) 1937. 

2. Soffer, L. J.; Dantes, D. A., and Sobotka, H.: Sodium d-Lactate Blood 
Clearance as a Test of Liver Function, Proc. Soc. Exper. Biol. & Med. 36: 
692, 1937. 
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hof and Lohmann * found that isolated hepatic tissue of the rat was able 
to synthesize carbohydrate from d-lactic acid but hardly from the /-lactic 
acid. Cori and Cori * have pointed out that if 95 mg. per hundred grams 
of body weight of d-lactic acid per hour is injected into rats, there occurs 
no appreciable increase in the lactic acid content of either the blood or 


the urine; while if the experiments are repeated with sodium dl-lactate, 
a considerable urinary excretion of lactic acid occurs. These authors 
found that from 40 to 95 per cent of the sodium d-lactate given orally 
or injected subcutaneously is retained as glycogen in the liver and that 
none is excreted in the urine. In contrast to this, they found that 30 per 
cent of the /-lactic acid is excreted in the urine and that hardly any 
glycogen is formed in the liver. Himwich, Koskoff and Nahum,°* work- 
ing with decerebrate dogs, found that the main site of formation of 
lactic acid was the muscle, while the liver was chiefly concerned with its 
removal from the blood stream and its conversion into glycogen. This 
agrees with the conclusion stated by Cori and Cori,® that injections of 
epinephrine which cause a disappearance of glycogen from the muscle in 
normal rats lead to the formation of glycogen from lactic acid in the 
liver. Abramson, Eggleton and Eggleton,’ working with racemic sodium 
lactate, found that in the anesthetized dog neither the muscles nor the 
liver synthesizes glycogen or dextrose from the racemate. 


METHOD 


With the patient at rest in bed, 75 mg. per kilogram of body weight of 12 
to 14 per cent solution of sodium d-lactate was injected intravenously during 
fasting. A control sample of blood (5 cc.) was collected before the injection 
and another specimen thirty minutes after the injection. The specimens were 
collected under sodium fluoride. Lactic acid determinations were obtained by 


3. Meyerhof, O., and Lohmann, K.: Ueber den Unterschied von d- und 
l-Milchsaure fiir Atmung und Kohlehydratsynthese im Organismus, Biochem. 
Ztschr. 171:421, 1926. 

4. Cori, C. F., and Cori, G. T.: Glycogen Formation in the Liver from d- and 
l-Lactic Acid, J. Biol. Chem. 81:389, 1929. 

5. Himwich, H. E.; Koskoff, Y. D., and Nahum, L. H.: Changes in Lactic 
Acid and Glucose in the Blood on Passage Through Organs, Proc. Soc. Exper. 
3iol. & Med. 25:347, 1928. 

6. Cori, C. F., and Cori, G. T.: Mechanism of Epinephrine Action: Influence 
of Epinephrine on Carbohydrate Metabolism of Fasting Rats, with Note on New 
Formation of Carbohydrates, J. Biol. Chem. 79:309, 1928. 

7. Abramson, H. A., and Eggleton, P.: Utilization of Intravenous Sodium 
r-Lactate: I. Excretion by the Kidneys and Intestines, J. Biol. Chem. 75: 
745, 1927; II. Changes in the Acid-Base Equilibrium as Evidence of Utilization, 
ibid. 75:753, 1927. Abramson, H. A.; Eggleton, G. M., and Eggleton, P.: III. 
Glycogen Synthesis by the Liver; Blood Sugar; Oxygen Consumption, ibid. 75: 
763, 1927. 
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the method of Friedemann and his colleagues,* all being obtained in duplicate 
No untoward reaction was observed in any of the patients after the injection 
of sodium d-lactate. 

RESULTS 

We are presenting the results obtained in 76 instances in which this 
test was employed. 

The normal person is capable of utilizing all or almost all the injected 
d-lactate within thirty minutes.’* In a number of instances the lactic 
acid content of the blood fell below the control level within this period. 
We regard as abnormal the retention of 5 mg. or more per hundred 
cubic centimeters of the injected lactate above the control value at the 
end of one-half hour.® 

In table 1 are presented the data obtained for 25 normal persons. 
These were patients who had had an uncomplicated herniotomy, 
appendectomy or hemorrhoidectomy. The test was performed within 
five to eight days after operation, just before the patient’s dismissal from 
the hospital. None of this group showed a retention of 5 mg. or more 
per hundred cubic centimeters of the injected lactate at the end of 
one-half hour. 

TaB_eE 1.—Normal Conditions 


actic Acid Retention 
Ss After 30 Minutes, 
Number of Cases Mg. per 100 Ce. 


0 
0.1 to 0.9 
1.0 to 1.9 
2.0 to 2.9 
3.0 to 3.9 
4.0 to 4.9 
5.0 and over 


In table 2 are recorded the data for 27 patients with acute diffuse 
hepatic parenchymal damage with jaundice. These patients had catarrhal 
and arsphenamine icterus and showed a typical clinical course, with 
recovery in all instances. Twenty-six of these 27 patients showed reten- 
tion of 5 mg. or more per hundred cubic centimeters of the injected 
sodium d-lactate after thirty minutes. In contrast to this group, table 3 
shows the results obtained in 13 instances of jaundice due to extra- 
hepatic obstruction. The diagnosis was confirmed in each instance either 
by operation or by necropsy. Of this group of 13 patients, only | 
(case 5) showed an abnormal retention of sodium d-lactate. This 
patient, however, had considerable fever before the operation, and a 
section of liver removed for biopsy at operation showed severe chol- 
angitis, with associated damage of the parenchymal cells. 


8. Friedemann, T. E.; Cotonio, M., and Shaffer, P. A.: Determination of 
Lactic Acid, J. Biol. Chem. 73:335, 1927. Friedemann, T. E., and Kendall, A. I.: 
Determination of Lactic Acid, ibid. 82:23, 1929. 

9. Soffer, Dantes, Newburger and Sobotka.1» Soffer, Dantes and Sobotka.? 





TABLE 2.—Hepatitis 
i 


Excretion of 
Lactic Hippuric 
Acid Ratio of Acid 

Retention Total (Sodium Excretion 

After Cholesterol Jenzoate of 

30 Min., to Test), Galactose, Excretion 

Mg. per Cholesterol Gm. in Gm. it of 

100 Ce. Ester 4 Hr. 5 Hr. Urobi Diagnosis 
‘atarrhal jaundice 
atarrhal jaundice 
atarrhal jaundice 
atarrhal jaundice 
atarrhal jaundice 
atarrhal jaundice 
‘atarrhal jaundice 
atarrhal jaundice 
‘atarrhal jaundice 
atarrhal jaundice 
atarrhal jaundice 
atarrhal jaundice 
atarrhal jaundice 
atarrhal jaundice 
aline jaundice 
atarrhal jaundice 
atarrhal jaundice 
atarrhal jaundice 
atarrhal jaundice 
‘atarrhal jaundice 
Arsphenamine jaundice 
Arsphenamine jaundice 
Arsphenamine jaundice 
Arsphenamine jaundice 
Arsphenamine jaundice 
Arsphenamine jaundice 
Arsphenamine jaundice 


)/ 45 


v2 


440 
260 ) 
170, trace 


py +e? T. 


250 


4601 


TABLE 3.—Jaundice Due to Extrahepati 


Excretion of 
Lactie Hippurie 
Acid Ratio of Acid 
Retention Total (Sodium Excretion 
After ‘holestero] senzoate of 
30 Min., to Test), Galactose, Excretion 
Case Mg. per ‘holesterol Gm. in Gm. in of 
No 100 Ce. Ester : r 5 Hr. Urobilin Diagnosis 
1 0 830/470 


Cancer of head of pancreas 
) 0 


4 f Stone in common duct 

0 5/2: , Cancer of head of pancreas 

0 Stone in common duct 

Cancer of head of pancreas 
Stone in common duct 

Cancer of gallbladder and ducts 
Cancer of head of pancreas 
Stone in common duct 

Stone in common duct 

Stone in common duct 

Cancer of gallbladder and ducts 
Stone in common duct 


TABLE 4.—Diabetes and Mvyopathies 


Retention of Lactic Blood Sugar, 
Acid After 30 Min., Mg. per 
Mg. per 100 Ce 100 Ce. Diagnosis 


2 150 Diabetes 


194 Diabetes 
545 Diabetes 
200 Diabetes 
250 Diabetes 
Myasthenia gravis 
Myasthenia gravis 
Polymyositis 
Pseudohypertrophic muscular dystrophy 
Myasthenia gravis 
Amyotonia congenita 
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Since the test mirrors one phase of carbohydrate metabolism, it is 
important to determine what influence the presence of diabetes has on 
the results. Table 4 presents the data for 5 patients with diabetes oi 
mild, moderate or severe intensity. The first patient, with a blood suga: 
value of 150 mg. per hundred cubic centimeters during fasting, showed 
a retention of 5.2 mg per hundred cubic centimeters of lactic acid above 
the control level. This patient, however, had a large liver, which 
extended to the level of the umbilicus. The remaining 4 patients, despit« 
considerable elevation of the blood sugar level, utilized the injected 
sodium d-lactate in a normal fashion. In this table are also recorded 
the results obtained in 6 instances of various types of myopathy. One 
of this group, a patient with myasthenia gravis, showed retention of 
6.8 mg. per hundred cubic centimeters. 

In table 5 are charted for purposes of comparison the results obtained 
with several other hepatic function tests performed on the group of 


TABLE 5.—Hepatitis and Jaundice Due to Extrahepatic Obstruction 


Cases of Jaundice Due to 
Cases of Hepatitis Extrahepatie Obstruction 
——_ 


Total Total 

No. of Positive Negative No. of Positive Negative 

Cases Results Results Cases Results Results 
Sodium d-lactate test.......... 27 26 1 13 12 


Determination of ratio of total 
cholesterol to cholesterol ester 25 12 


Galactose tolerance test.. x 26 14 
Sodium benzoate test 23 22 
Urobilin test...... > 3 10 


patients with hepatitis and with jaundice due to extrahepatic obstruction. 
The tests that were made simultaneously with the sodium d-lactate test 
were the determination of the ratio of total cholesterol to cholesterol 
ester, the sodium benzoate test, the galactose tolerance test and the test 
of the urinary excretion of urobilin.’° It will be seen that in the patients 
with hepatitis the sodium d-lactate and the sodium benzoate test yielded 
the greatest incidence of positive results, while the galactose tolerance 
test and the determination of the ratio of total cholesterol to cholesterol 
ester showed hepatic damage in only approximately half the instances. 
For the group of patients with obstructive jaundice, however, the results 
obtained with the sodium benzoate test were misleading, since in 10 


10. The following values for the tests employed were accepted as evidence 
of hepatic dysfunction: for the proportion of cholesterol ester, a value of 40 per 
cent or less; for the sodium benzoate test, a urinary excretion of less than 3 Gm. 
of hippuric acid during a four hour period; for the galactose tolerance test, a 
urinary excretion of 3 Gm. or more of galactose during a five hour period, and 
for the test for urobilinuria, a urinary excretion of urobilin in dilutions of 1: 20 
or higher. 
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instances of proved extrahepatic obstruction with icterus, the latter 
tests yielded 7 positive results ; that is, in 7 instances the sodium benzoate 
test suggested extensive hepatic damage. 

Of this group of 13 patients with obstruction, the results with the 
sodium d-lactate test were negative for 12, and the results of the 
valactose tolerance test were negative for 11; whereas the determination 
of the ratio of total cholesterol to cholesterol ester indicated no hepatic 
damage in 9 instances. 

COMMENT 

It would hardly seem fair to add another hepatic function test to the 
already overcrowded diagnostic armamentarium unless it could serve a 
definite purpose. The different types of hepatic function tests and their 
respective merits have been adequately reviewed before.*! In a general 
way, it may be said that in the absence of jaundice there are several 
satisfactory procedures which may help in determining the presence or 
absence of hepatic dysfunction. In the presence of jaundice, however, 
the problem is much more involved. The number of tests which are 
available are limited and unfortunately are not entirely satisfactory. 
The jaundiced patient not infrequently presents the diagnostic problem 
as to whether the jaundice is due to extrahepatic obstruction or to 
intrinsic disease of the hepatic parenchyma. The group of patients with 
jaundice due to extrahepatic obstruction not infrequently have slight 
hepatic damage, which may be determined by a test such as the sodium 
benzoate test ; hence this procedure is not very helpful in the making of 
a differential diagnosis. The galactose tolerance test and the determina- 
tion of the rate of total cholesterol to cholesterol ester are less sensitive, 
but unfortunately so often give negative results for patients with 
hepatitis that here again their value is reduced. The ideal test would be 
one which is sensitive enough to yield positive results in the presence 
of diffuse hepatic parenchymal damage but which would give uniformly 
negative results when the jaundice is due to extrahepatic obstruction 
\s to how closely the sodium d-lactate test approximates this ideal will 
be determined in time by more extensive investigations in other clinics. 

We have not employed this test for patients with hepatic disease in 
the absence of jaundice, since there are so many satisfactory tests 
available under such circumstances. Our object in introducing this test 
is to provide another means which may help in differentiating jaundice 
due to disease of the hepatic parenchyma from jaundice due to extra- 


hepatic obstruction. 


11. Soffer, L. J.: Present Day Status of Liver Function Tests, Medicine 14: 
185, 1935. Snell, A. M., and Magath, T. B.: The Use and Interpretation of 
Tests for Liver Function, J. A. M. A. 110:167 (Jan. 15) 1938 


bad 
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CONCLUSIONS 

The utilization of intravenously injected sodium d-lactate as 
hepatic function test is described. 

Seventy-five milligrams per kilogram of body weight of this sub 
stance is injected intravenously, and a retention of 5 mg. or more pei 
hundred cubic centimeters above the control level for the lactic acid 
content of the blood at the end of one-half hour is considered abnormal 

The major field of usefulness of this test is in the differentiation 
of jaundice due to diffuse disease of the hepatic parenchyma from 
jaundice due to extrahepatic obstruction. 

The test was performed on 76 persons, 25 of whom were normal 
There were 5 patients with diabetes and 6 with various types of 
myopathy. There were 40 patients with jaundice, 27 of whom had 
diffuse hepatic damage, such as catarrhal and arsphenamine jaundice, 
while 13 had jaundice due to extrahepatic obstruction, confirmed either 
at operation or at necropsy. 

In normal persons the degree of retention of the injected sodium 
d-lactate was less than 5 mg. per hundred cubic centimeters, while in 
1 diabetic patient and in 1 patient with myasthenia gravis there was a 
retention of more than 5 mg. per hundred cubic centimeters. The 
diabetic patient who showed this abnormal retention had a considerably 
enlarged liver. 

Of the 27 patients with icterus due to hepatjfis, all with the exception 
of 1 patient showed an abnormal retention of the injected lactate. 

In only 1 of the 13 patients with jaundice due to extrahepatic 
obstruction was there an abnormal retention of the injected lactate. 


This patient had severe cholangitis, with associated injury of the hepatic 


cells, confirmed by biopsy. 

Comparative studies were made for all the patients with jaundice 
with the sodium benzoate test, the galactose tolerance test, the urobilin- 
uria test and the determination of the ratio of total cholesterol to 
cholesterol ester. 

In comparing the results obtained with the sodium d-lactate test and 
those obtained with the various other hepatic function tests it was found 
that the first-mentioned test was most helpful in differentiating between 
the two types of jaundice. 





HEPATIC COMPLICATIONS IN POLYCYTHAEMIA 
VERA 


WITH PARTICULAR REFERENCE TO THROMBOSIS OF THE HEPATIC 
AND PORTAL VEINS AND HEPATIC CIRRHOSIS 


ARTHUR R. SOHVAL, M.D. 


NEW YORK 


Patients with polycythaemia vera commonly first consult a physician 
because of vascular thromboses.’ The frequent situation of these lesions 
in cerebral, peripheral and intra-abdominal vessels is well recognized. 
The clinical picture is essentially determined by the vitality of the organ 
deprived of its blood supply. An opportunity was recently afforded to 
study a patient with polycythaemia vera in whom huge enlargement of 
the liver, ascites and jaundice supervened owing to thrombosis of the 
hepatic veins. Because of the rarity of this complication, the difficulties 
in making a differential diagnosis and the gravity of the prognosis, this 
case was deemed worthy of recording, and the pertinent literature was 
surveyed. 

REPORT OF A CASE? 


; “ice mer . 
History—A Jew aged 30 years entered the hospital‘ because of increasing 


shortness of breath, weakness and abdominal enlargement. He had measles, 
mumps and diphtheria in childhood. Tonsillectomy was performed uneventfully 
seven years previously. Varicose veins of a few years’ duration were given 
injection treatment unsuccessfully two years before entry. 

The patient had always had a ruddy complexion and was perfectly well until 
three weeks prior to entry, when, for no apparent reason, generalized abdominal 
cramps and severe diarrhea, consisting of fifteen to twenty watery stools daily, 
developed. The stools contained no blood, mucus or pus. The diarrhea spon- 
taneously gave way to constipation. With the onset of the diarrhea, progressive 
enlargement of the abdomen was noted, soon becoming associated with short- 
ness of breath. In addition, the patient complained of constant epigastric distress, 
weakness, loss of appetite and profuse sweating. For two weeks the eyes had 
been yellow and the urine dark. A low grade fever, with a rise in temperature 
to 100 F., was also noted. 

Examination.—The patient weighed 222 pounds (100.7 Kg.). There had been 
a recent gain of over 20 pounds (9 Kg.). He was well developed and well nour- 
ished but appeared acutely ill and obviously dyspneic. While there was no 
cyanosis, the skin of the malar region, ears, tip of the nose and palms was distinctly 
ruddy. The eyes were bloodshot, and the mucous membrane of the tongue, 


From the Medical Service of Dr. George Baehr, the Mount Sinai Hospital. 

1. Brown, G. E., and Giffin, H. Z.: Peripheral Arterial Disease in Poly- 
cythemia Vera, Arch. Int. Med. 46:705-717 (Oct.) 1930. 

2. In table 1 this case is referred to as case 60. 
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cheeks and throat was brick red. The skin and scleras were moderately icteri 
The pupils were normal. Examination of the fundus disclosed engorged veins 
No abnormality was present in the structures of the neck. Marked dulness-t: 
flatness, diminished breath sounds and fremitus were present over the basa 
portions of the lungs posteriorly, especially on the right side. The left cardia 
border was percussed just outside the nipple line. The heart sounds were oj 
fair quality, and no murmur was present. The blood pressure was 120 systoli 
and 90 diastolic. The radial pulses were of poor quality. 

The abdomen was markedly distended with fluid. The liver was markedly 
enlarged, slightly tender and smooth, and its edge was palpable 5 fingerbreadths 
below the right costal margin. The spleen was not felt. Rectal examination 
revealed only a few external hemorrhoids. Bilateral varicosities of the internal 
saphenous system in each leg were present. There was no edema, and pulsations 
were felt in both dorsalis pedis arteries. 

Laboratory examinations (the hematologic studies were made by Dr. Frank 
3assen) disclosed the presence of polycythaemia vera. A “blood count showed: 
hemoglobin, 110 per cent (Sahli); erythrocytes, 7,430,000 per cubic millimeter ; 
platelets, 220,000; leukocytes, 29,500; polymorphonuclear neutrophilic leukocytes, 
82 per cent (segmented forms, 79 per cent) ; eosinophilic leukocytes, 2 per cent; 
lymphocytes, 13 per cent; mononuclear cells, 2 per cent, and myelocytes, 1 pet 
cent. The blood volume was 9,750 cc., representing a volume of 108 cc. per 
kilogram. The relative cell volume was 60 per cent. The urine contained a 
trace of albumin, a faint trace of bile and urobilin and occasional leukocytes 
Occult or gross blood was absent from the stool. The icteric index of the blood 
(acetone method) was 22, and there was a faint delayed positive direct van den 
3ergh reaction. The serum bilirubin value was 4 mg. per hundred cubic centi- 
menters. Marked hepatic damage was indicated by the plasma cholesterol value 
of 125 mg., with only a trace of ester fraction, and the blood sugar value of 
50 mg. The urea nitrogen content of the blood was 13 mg. The Wassermann 
test of the blood gave a negative reaction. A roentgenogram of the chest dis- 
closed large pleural effusions at the base of each lung, more extensive on the 
right side. 

It was felt that the patient was suffering from polycythaemia vera with com 
plicating portal obstruction. The tremendous enlargement of the liver appeared 
to exclude simple thrombosis of the portal vein as the cause. The degree and 
rapidity of the hepatic enlargement and the advanced hepatic damage, as evi 
denced by the extremely low cholesterol partition, seemed to justify the diagnosis 
of obstruction of the hepatic veins. In view of the primary polycythemia, it 
was felt that the obstruction was a completely occlusive thrombosis. 

Course.—After abdominal paracentesis, with the removal of 6,100 cc. of bile 
stained fluid, the patient became drowsy, mentally confused and profoundly weak. 
The blood cholesterol value sank to 62 mg., with absence of ester. Profuse drain- 
age continued from the abdominal wound for a week. With a high carbohydrate 
diet, daily hypodermoclyses of 5 per cent solution of dextrose and a restricted 
intake of fluid and salt, his general condition began to improve, the icterus dis- 
appeared, his appetite and strength partially returned and the blood cholesterol 
value rose to 100 mg., although the ester fraction was still absent. The improve- 
ment came about despite the fact that two phlebotomies of 450 and 400 cc., respec- 
tively, failed to influence the blood count. Notwithstanding a continued increase 
in the patient’s sense of well-being with a concomitant rise in the blood cholesterol 
value to 140 mg., with no ester, edema of the feet and legs appeared, and 
peritoneal fluid reaccumulated, requiring a second paracentesis (2,400 cc.). 
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ematologic values at this time were essentially unaltered, and a third phlebotomy 
50 cc.) was performed, with a resultant drop of the hemoglobin value to 94 
r cent and of the erythrocyte count to 5,260,000. The leukocyte count remained 
18,200 per cubic millimeter. Thereafter, ascites gradually reappeared; the 
olesterol value mounted to 185 mg., with 50 mg. of ester, and a third paracentesis 
as performed. No diuresis followed three intravenous injections of mercurin 
ith theophylline. The patient was discharged from the hospital nine weeks after 
ntry with only a small amount of fluid in the abdominal cavity, a blood cholesterol 
alue of 215 mg., with 35 mg. of ester, a hemoglobin value of 102 per cent, an 
rythrocyte count of 5,980,000 and a leukocyte count of 27,500 per cubic milli- 
eter. The total protein content of the blood was 6.1 Gm. per hundred cubic 
entimeters, of which serum albumin constituted 4.2 Gm. and globulin 1.9 Gm. 

The patient survived for over two months. Two weeks after discharge from 
the hospital he was readmitted for abdominal paracentesis (4,700 cc.) and Potain 
aspiration (1,600 cc.) of the right pleural cavity. A blood count showed: hemo- 
globin, 103 per cent; erythrocytes, 5,420,000, and leukocytes, 14,500 per cubic 
millimeter. The blood cholesterol value was 150 mg., with 17 mg. of ester. 
[he patient was ambulatory and fairly comfortable except for occasional periods 
)f abdominal cramps and diarrhea. He reentered the hospital for the third time 
three weeks later, a week before death. The fifth and final abdominal paracentesis 
(5,000 cc.) was performed. It was of interest that the blood count had remained 
stationary at relatively normal levels for the three months following the last 
phlebotomy, without any recurrence of the polycythemic state. The blood cho 
lesterol value was then 175 mg., with 26 mg. of ester. The scleras again became 
slightly icteric, and bile and urobilin were again present in the urine. The patient 
had steadily lost ground, and although the abdomen was still protuberant, he 
presented evidences of marked loss of weight, with pinched facies. During the 


entire period of observation the liver did not vary in size, while the spleen 
could be occasionally and indefinitely palpated. 


It was felt that recanalization of the thrombosis of the hepatic veins, possibly 
with hepatic regeneration, had occurred to some extent, because of the initial 
clinical improvement and the increase of the cholesterol values and partition. In 
view of the hopeless prognosis and the probability that adequate time for the 
maximum development of recanalization and parenchymal regeneration had 
elapsed, omentopexy, with the patient under procaine hydrochloride infiltration 
anesthesia, for the purpose of shunting the portal circulation was performed. The 
surgical procedure was tolerated well, but about twelve hours after operation the 
patient showed signs of shock and died. This occurred almost five months after 
the onset of symptoms. 

Postmortem Examination (Drs. Bernheim and Seligmann).—The anatomic 
diagnosis included obliterating organized thrombosis of the hepatic, portal, splenic 
and superior mesenteric veins with recanalization; a localized organizing mural 
thrombus in the intrahepatic portion of the inferior vena cava; extreme passive 
congestion of the liver; hepatic degeneration; ascites; hydrothorax, and peripheral 
edema. 

The liver weighed 2,975 Gm. Its surface was light red and mottled with small 
yellow flecks and occasional darker congested areas. It was smooth except for 
the lateral portion of the right lobe, where distinct nodules, 2 to 5 mm. in 
diameter, were present. On section the periportal zones were markedly increased 
in size. The central areas were dark red, enlarged and markedly depressed. 
Numerous branches of the hepatic veins were occluded by grayish or grayish 
red tissue. On microscopic examination the normal appearance was greatly 
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impaired. The capsule was infiltrated with lymphocytes and mononuclears. Th 
infiltration was also present in the portal areas. In addition, the radicles of th: 
portal vein in the portal spaces were markedly dilated. Most of the hepatic tissu 
was destroyed. Except for a thin rim of parenchymal cells which contained fat 
immediately surrounding the portal fields, only blood-filled and empty sinusoid 
and stroma were recognizable. In the destroyed areas, fat droplets were see: 
within the Kupffer cells. The fibers of the reticulum were collapsed, slight) 
thickened and fragmented in the intermediate and central portions of the lobules 
The central veins were engorged. In some instances their walls were somewhat 
thickened. A moderate number of sublobular veins showed partial or complet: 
occlusion by young cellular connective tissue, occasionally with recanalizatior 
A large hepatic tributary was seen to be occluded by loose, spongy connective 
tissue, the interstices of which contained blood. In addition, there were within 
the occluded lumen a few thin-walled vessels, indicating recanalization of ai 
organized thrombus. The internal elastic membrane of the large vein was for 
the most part intact. Here and there it was broken by penetrating vessels. Ni 
evidence of inflammation was found in the wall of the vein. 

The spleen weighed 1,125 Gm. Microscopic examination revealed marked con 
gestion, with hyperplastic sinusoids. Hemorrhage and increased numbers of poly 
morphonuclear leukocytes were present in the perifollicular regions. Near the 
follicles, periarterial fibrosis was noted. Occasional localized areas of fibrosis 
were present with marked fibrous thickening of the Biliroth cords. 

The bone marrow was red and hyperplastic, typical of polycythaemia vera, 
with striking erythropoiesis. Microscopically there was an increased number of 
normoblasts and megakaryocytes. 


Comment.—Observation of this case stimulated interest in the sub- 
ject of hepatic manifestations in polycythaemia vera. This resolved 
itself principally into an inquiry into the incidence and pathogenesis of 
hepatic enlargement, ascites and jaundice. 


HEPATIC ENLARGEMENT IN POLYCYTHAEMIA VERA 

The vascular bed of the liver, like that of the other organs in poly 
cythaemia vera, is markedly distended with blood. Microscopically, 
marked congestion of the veins is noted, often with some atrophy of the 
adjacent hepatic cords. Clinical enlargement of the liver has been 
observed in the majority of the cases. Brown and Giffin * found it in 
8 of 14 cases. In order to obtain further data concerning the incidence 
and significance of hepatic enlargement in this disease, a study was made 
of 59 additional patients with polycythaemia vera admitted to the hos 
pital wards between 1919 and 1937 (table 1). Seven of these patients 
came to necropsy. All had definite polycythaemia vera, characterized 


by typical blood values,* splenomegaly or hyperplastic bone marrow. 


Furthermore, the absence of an increased demand for oxygen in these 
3. Brown, G. E., and Giffin, H. Z.: Studies of the Vascular Changes in Cases 
of Polycythemia Vera, Am. J. M. Sc. 171:157-168, 1926. 
4. Aimost all the blood counts and determinations of the blood volume were 
performed by Dr. Nathan Rosenthal or members of his department. 
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ises excluded secondary polycythemia. Particular attention was paid 
) the duration of symptoms; the palpability of the liver and spleen; 
he effect of treatment; the blood count, volume and cholesterol value, 
ind the presence of icterus, ascites, vascular lesions and associated 
diseases. 

Hepatic enlargement was considered slight if the edge of the liver 
was palpable 1 fingerbreadth, moderate if 2 or 3 fingerbreadths and 
marked if more than 3 fingerbreadths below the costal margin. In 22 
cases the liver was not palpable or enlarged ; in 8 cases enlargement was 
slight, in 17 cases moderate and in 13 cases marked. Thus, in 50 per 
cent of the cases there was moderate or marked enlargement of the liver. 

When the cases were grouped according to the degree of hepatic 
enlargement, a general correlation with the duration of polycythemic 
symptoms was noted. The average duration of symptoms was two and 
three-tenths years when enlargement of the liver was absent, three and 
six-tenths years when it was slight, four and three-tenths years when 
it was moderate and five and one-tenth years when it was marked. It 
should be noted, however, that these figures represent averages for 


groups and that extreme exceptions are readily noted. For example, in 


3 cases in which hepatic enlargement was absent or slight (cases 11, 59 
and 33), the duration of symptoms was ten, eleven and twelve years. 
On the other hand, in cases 22, 43 and 60 there was marked enlarge- 
ment of the liver, with a minimal duration of symptoms. In this 
connection, however, cognizance must be taken of the fact that poly- 
cythaemia vera often exists for many years without producing symp- 
toms. This imposes a serious limitation on the interpretation of this 
correlation. 

As several patients were observed for prolonged periods, changes in 
the size of the liver were frequently noted. No consistent effect of 
treatment on the size of the liver was found, irrespective of the type of 
treatment or the effect on the blood count and symptoms. In general, 
the liver increased in size with the passage of time, despite treatment. 
Intercurrent icterus induced by phenylhydrazine (cases 25, 29 and 48) 
was usually associated with a rapid increase in the size of the liver. In 2 
(cases 29 and 48) of these 3 cases, the liver receded to its previous size 
as the jaundice disappeared. In another instance (case 53) a decrease 
in size was noted while the patient was under treatment. The liver was 
found to be smaller some time after discontinuance of treatment in 3 
other cases (cases 49, 51 and 59). Terminal decrease in the size of the 
liver was observed in the presence of complicating cirrhosis (case 54). 

A study of the tabulated data disclosed no general relation between 
hepatic and splenic enlargement except so far as marked splenomegaly 
was concerned. This occurred in 5 of 30 cases in which hepatic enlarge- 
ment was absent or slight, in 6 of 17 cases in which hepatomegaly was 
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ioderate and in 7 of 13 cases in which it was marked. In other words, 
there is a tendency toward association of marked enlargement of the 
iver and spleen. 

No correlation could be established between the size of the liver 
ind the hemoglobin value, the erythrocyte, leukocyte or platelet count 
or the volume of blood per kilogram of body weight. The plasma 
cholesterol value was determined in 22 cases and bore no definite rela- 
tion to the size of the liver or the presence of jaundice. The group of 
patients with marked hepatomegaly presented the widest variation of 
cholesterol values. 

Vascular lesions occurred one or more times in 21 of the 60 patients. 
[his corresponds to the findings of Norman and Allen,® who reported 
vascular lesions in about one third of 98 patients seen at the Mayo Clinic. 
Vascular thrombosis in the present series was not related to the degree 
of hepatic enlargement. 

Finally, certain associated diseases appeared to have some effect on 
the size of the liver. A spontaneous anerythremic phase was observed 
in 2 instances in which hepatic enlargement was moderate, although it 
also occurred in 1 case without enlargement of the liver. Moderate or 
marked enlargement of the liver with jaundice was due to phenylhy- 
drazine in 4 cases. Overactivity of the myeloid elements of the 
hemopoietic system with leukemic transformation was present in 2 cases 
of moderate and 2 others of marked hepatic enlargement. Cardiac 
decompensation, cirrhosis of the liver and complete thrombosis of the 
hepatic and portal veins were associated with marked hepatic enlarge- 
ment and ascites. 

From the foregoing data it is evident that in about two thirds of the 
cases of polycythaemia vera the liver may be palpated while in one half 
there is moderate or marked hepatic enlargement. Simple engorgement 
with blood is undoubtedly a factor. In many instances the degree of 


hepatic enlargement appears to be related to the duration of the disease. 


In some cases in which there is considerable enlargement of the liver, 
associated diseases play a dominant role. These conditions, which 
may be regarded as secondary complications, comprise phenylhydrazine 
jaundice, leukemic transformation, myocardial decompensation, cirrhosis 
of the liver and thrombosis of the hepatic and portal veins. 

The clinical diagnosis of phenylhydrazine jaundice, leukemic trans- 
formation or myocardial failure is usually made without difficulty. 
However, hepatic cirrhosis or thrombosis of the portal or hepatic veins, 
with or without ascites, is generally diagnosed only at the necropsy table. 
In an attempt to elucidate the clinical picture of these complications, the 
literature was searched for similar conditions. Only authentic cases in 
which the diagnosis was proved at autopsy were selected. 


5. Norman, I. L., and Allen, E. V.: The Vascular Complications of Poly- 
cythemia, Am. Heart J. 18:257-274, 1937. 
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CIRRHOSIS OF THE LIVER IN POLYCYTHAEMIA VERA 


While Harrop ® has stated that hepatic cirrhosis is a rather commoi 
terminal event in polycythaemia vera, others * have viewed it as a rarity 
There are but 9 acceptable instances reported in the literature (table 2).° 
In spite of the relatively small number of cases reported, there can b 
no doubt that the association of ‘polycythaemia vera with cirrhosis is 
more than a simple coincidence. All writers have acknowledged an 
etiologic relation between the two conditions, although they have not 
always been in agreement concerning the precedence of the poly- 
cythemia or of the cirrhosis. 

Tirk,® credited with the first report, said he believed that the 
cirrhosis is the primary condition. A toxic effect on the blood was 
hypothecated to explain induced overactivity of the bone marrow result- 
ing in polycythemia. This theory appeared to receive some support 
subsequently from the experimental work of Hess and Saxl,!° who 
produced erythrocytosis by means of hepatotoxic agents. They gave as 
their opinion that a primary alteration in the cells of the liver 
(cirrhosis) produces an impairment of its hemoglobin—destroying func- 
tion with resultant polycythemia. 

A contrary mechanism was first suggested by Mosse,"’ who said he 
regarded hepatic cirrhosis as a secondary complication of polycythaemia 
vera. He concluded that increased destruction of blood and an excessive 


amount of blood in the liver are the primary etiologic factors resulting 
in hepatic damage. Most workers now adhere to this point of view. 


Analysis of the available reports of 10 cases (including case 54) 
reveals the fact that hypertrophic, atrophic, “toxic’”’ (Mallory type) or 


6. Harrop, G. A., Jr.: Polycythemia, Medicine 7:291-344, 1928 

7. (a) Uhlhorn, E.: Ueber Polycythamie mit Lebercirrhose, Klin. Wchnschr 
11:2037-2038, 1932. (b) Weber, F. P.: A Case of Erythremia with Jaundice, 
Hepatic Cirrhosis and Hematemesis, Lancet 1:800-801, 1933. 

8. Holt’s (Holt, W. C.: Erythremia [Polycythemia Vera]: A Report of a 
Case with Autopsy, Virginia M. Monthly 57:472-474, 1930) case of “early cir- 
rhosis” was not included because of the probable relation to the cardiac failure 
and chronic passive congestion of the viscera which were present. The freely 
quoted cases of Hess and Saxl1° were excluded because of the absence of any 
clinical data to indicate that the erythrocytosis was actually polycythaemia vera. 
Cases of cirrhosis secondary to thrombosis of the hepatic veins are discussed 
under that heading, 

9. Tiirk, W.: Beitrage zur Kenntnis des Symptomenbildes: Polycythamie 
mit Milztumor und “Zyanose,” Wien. klin. Wcehnschr. 17:153-160 and 189-193, 
1904. 

10. Hess, L., and Saxl, P.: Ueber Hamoglobinzerstérung in der Leber ; Hamo- 
globinzerstérung in der menschlichen Leber; experimentelle Hyperglobulie, 
Deutches Arch. f. klin. Med. 104:1-15, 1911. 

11. Mosse, M.: Polyglobulie und Lebererkrankung, Ztschr. f. klin. Med. 79: 
431-440, 1913. 
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“fine” cirrhosis may occur in polycythaemia vera. Clinical enlargement 
of the liver and spleen is usually present and may be marked or even 
absent. A point of some importance is the notation in 2 cases of a 
recession in the size of the liver while the patient was under observation 
Ascites was present in 4 cases, with associated edema of the legs in 
1 case. In 1 case (case 54) diuresis was obtained by the use of a 
mercurial diuretic (mercurin with theophylline). Jaundice was observed 
in 7 cases. The blood studies were of no special relevance. Secondary 
thrombosis of the hepatic veins was noted by Uhlhorn.** Fibrosis of the 
liver (pseudocirrhosis) or possibly true cirrhosis with distortion of the 
lobular architecture may occur as a result of thrombosis of the hepatic 
veins and is discussed in that section. 

The introduction of phenylhydrazine in the therapy of polycythaemia 
vera added another factor to be reckoned with in the etiology of 
cirrhosis. This hemolytic and hepatotoxic drug had been employed in 
the cases reported by Levi,’* Weber *” and Cole,'* but there is no definite 
evidence that it was responsible for the production of cirrhosis. Never- 
theless, this drug has been shown experimentally to produce hepatic 
changes of a cirrhotic nature. Levi '* stated the opinion that repeated 
courses of this chemical agent may result in cirrhosis in a case in which 
the liver has already been damaged by the noxious effects of poly- 
cythemia per se. The accuracy of this belief can be tested only in the 
course of time, during which data on additional cases, with and without 
phenylhydrazine therapy, can be accumulated. 


THROMBOSIS OF THE PORTAL VEIN IN POLYCYTHAEMIA VERA 


Polycythaemia vera is associated with thrombosis of the portal vein 


somewhat more frequently than it is with hepatic cirrhosis. Reports of 
only 13 accepted cases could be found in the literature (table 3)." 
Lommel '° was the first to draw attention to the relation between throm- 
bosis of the portal vein and polycythaemia vera. He concluded that 
chronic portal stasis could eventuate not only in splenic enlargement 


12. Levi, E.: Ueber die Ursache der Lebercirrhose bei Polycythamie: Leber- 
schadigung durch Phenylhydrazintherapie, Ztschr. f. klin. Med. 100:777-784, 1924. 

13. Cole, N. B.: Comments on a Case of Polycythemia Rubra Vera with 
Autopsy, M. Clin. North America 16:1255-1265, 1933. 

14. Excluded because of lack of hematologic studies was Emmerich’s 1° case 
of cavernous transformation of the portal vein with ascites, splenomegaly and 
active hyperplastic bone marrow. The picture of the bone marrow was suggestive 
of polycythaemia vera. Cases 3 and 4 reported by Liidecke 2? were also excluded 
because of insufficient evidence for the existence of polycythaemia vera. Two 
cases reported by Lubarsch and cited by Liidecke should be mentioned as a matter 
of record. 

15. Lommel, E.: Ueber Polycythamie mit Milztumor, Deutsches Arch. f. klin. 
Med. 87:315-339, 1906. 
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but in polycythemia as well. Emmerich,’® Reckzeh ‘? and Monro an 
Teacher ** stated the same opinion. Subsequently Kratzeisen ?® intro 
duced the reverse concept, namely, that thrombosis of the portal vei: 
represents a complication of preexisting, often unrecognized poly 
cythaemia vera. Gruber,?° Brandberg,”! Cole,'* Harrop ° and others als: 
have subscribed to this point of view. There is little doubt that this is 
the actual sequence of events, when one considers the relatively hig] 
incidence of vascular occlusion in polycythaemia vera. This depends 
on a heightened tendency to thrombosis (thrombophilia *?) based on sev 
eral physiopathologic factors—increased blood volume, decreased veloc 
ity of blood flow,?* increased viscosity of the blood, thrombocythemia 
and hypercalcemia.** Thrombosis may be further favored by premature 
development of vascular sclerosis induced by excessive wear and teat 
by fluid of increased viscosity (Oppenheimer**) or by a disturbed 
intimal blood supply (Norman and Allen °). 

Analysis of available reports of 14 cases shows that the liver was 
not enlarged clinically in at least 8. Of 2 patients with marked hepatic 
enlargement present clinically, 1 revealed a liver of normal size at 
necropsy (Chauffard and Troisier *°), while the other showed associated 
thrombosis of the hepatic veins (case 60). The liver was reported to be 

° 


16. Emmerich, E.: Die kavernédse Umwandlung der Pfortader, Frankfurt 
Ztschr. f. Path. 10:362-374, 1912. 

17. Reckzeh, cited by Weber.*! 

18. Monro, T. K., and Teacher, J. H.: Three Cases of Polycythemia, Lancet 
1:1015-1018, 1913. 

19. Kratzeisen, E.: Polycythamie und Pfortaderthrombose, Virchows Arch 
f. path. Anat. 244:467-492, 1923. 

20. Gruber, G. B.: Polyzythamie und Pfortaderthrombose, Centralbl. f. allg 
Path. u. path. Anat. 33:205-206, 1922-1923. Kratzeisen19 reported the same case 

21. Brandberg, R.: Ueber das Verhaltnis zwischen Polycythamie und Porta 
thrombose, Acta path. et microbiol. Scandinav. 3:521-533, 1926. 

22. Liidecke, H.: Thrombophilie und Polycythamie, Virchows Arch. f. patl 
Anat. 293:218-252, 1934. 

23. Blumgart, H. L.; Gargill, S. L., and Gilligan, D. R.: Studies on the 
Velocity of Blood Flow: XV. The Velocity of Blood Flow and Other Aspects 
of the Circulation in Patients with “Primary” and Secondary Anemia and in Two 
Patients with Polycythemia Vera, J. Clin. Investigation 9:679-692, 1931. 

24. Brown, G. E., and Roth, G. M.: The Reduction of Hypercalcemia in Cases 
of Polycythemia Vera Treated by Phenylhydrazine, J. Clin. Investigation 6: 159 
169, 1928. 

25. (a) Oppenheimer, B. S.: Vascular Occlusion in Polycythemia Vera, 
Tr. A. Am. Physicians 44:338-344, 1929. (b) Baehr, G., and Klemperer, P.: 
Thrombosis of the Portal and of the Hepatic Veins, M. Clin. North America 14: 
391-410, 1930. 

26. Chauffard, A., and Troisier, J.: Erythrémie avec syndrome d’obstruction 
portale, Bull. et mém. Soc. méd. d. hép. de Paris 35:610-622, 1913; Erythrémie 
avec ascite, phlébite de la splénique et thrombose gastro-épiploique, Presse méd. 
21:653-655, 1913. 





SOHV AL—POLYCYTHAEMIA VERA 939 


somewhat large’’ at necropsy in 3 cases. Ascites and edema of the 
egs were present in 4 cases (in 2 of these there was associated throm- 
josis of the hepatic veins). A diuretic response to salyrgan was obtained 
n 1 instance.*? Icterus was noted in 3 cases and was concurrent with 
iscites each time. The hematologic studies revealed the usual findings. 

The pathologic details are of special interest. The thrombotic process 
was usually old and occasionally of many years’ duration. However, in 
3 instances the thrombus of the portal vein was fresh; the patients 
reported oneby Horder ** and Jacobi *® presented the clinical appearance 
of sudden acute ileus or peritonitis, while in Sauer’s *° patient, acute 
thrombosis of the portal vein followed splenectomy. The majority of 
the patients succumbed with intestinal gangrene as a result of acute 
thrombosis of the mesenteric veins. In 5 instances the portal fissure or 
hepatoduodenal ligament was markedly thickened and so tremendously 
vascularized as to resemble cavernous tissue.*t This compensatory and 
collateral circulation was probably a factor in the prevention of ascites 
in each of these 5 cases. Large, dilated veins were present over the 
abdomen in 2 cases. In 2 instances organized thrombi were also found 
in the hepatic veins. In 1 of these cases there was associated secondary 
hepatic cirrhosis (Cole ?*). 

According to Rolleston and McNee,** hepatic cirrhosis is the most 
common cause of thrombosis of the portal vein. The latter as a primary 
lesion does not produce much hepatic damage. It is common to see some 
atrophy of the hepatic cells and replacetnent with fibrous tissue. This 
is not to be regarded as cirrhosis; in fact, there is little evidence that 
cirrhosis can arise in this manner. 

Ascites occurs in about two thirds of all types of thrombosis of the 
portal vein. It is most likely to be absent in acute fulminating dis- 


orders or in cases of profuse diarrhea or gastrointestinal hemorrhage. 
A nonocclusive or recanalized thrombus or the presence of an extensive 
collateral circulation will likewise tend to prevent ascites. The low 
incidence of ascites in the cases of polycythemia may be related to a 
greater tendency toward the development of anastomotic circulation 


27. Seggel, K.-A.: Ueber besondere Verlaufsformen der Polycythamie vera, 
Ztschr. f. klin. Med. 132:466-477, 1937. 

28. Horder, T.: Remarks upon Vaquez’ Disease with Special Reference to 
Complications and with Notes of Seven Cases, St. Barth. Hosp. Rep. 59:153-167, 
1926. 

29. Jacobi, A.: Polycythamie und Mesenterialvenenthrombose; ihre Bezieh- 
ungen zu Unfallverletzungen, Mitt. a. d. Grenzgeb. d. Med. u. Chir. 41:555-561, 
1929, 

30. Sauer, H.: Milzexstirpation bei Polyzythamia rubra (Morbus Vaquez), 
Deutsche med. Wchnschr. 50: 1641-1643, 1924. 

31. A complete discussion of this lesion has been given by Klemperer.*» 

32. Rolleston, H. D., and McNee, J. W.: Diseases of the Liver, Gall-Bladder 
and Bile-Ducts, New York, The Macmillan Company, 1929. 
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(cavernous transformation of the hepatoduodenal ligament, caput 
medusae ), possibly based on the altered hemodynamics present in poly 
cythaemia vera. Ascites was mentioned in only 6 of 23 reports of case 
of cavernous transformation of the portal vein collected by Klemperer. 


THROMBOSIS OF THE HEPATIC VEINS IN POLYCYTHAEMIA VERA 

The hepatic veins appear to be one of the rarest and most important 
sites of venous thrombosis in polycythaemia vera. A careful search of 
the literature revealed reports of only 6 cases.** The fifst authentic 
instance was reported by Oppenheimer *° in 1929. Analysis of 7 availa 
ble reports of cases (table 4) discloses clinical or postmortem enlarge- 
ment of the liver in all but 1. This instance was one in which the 
thrombosis was secondary to preexisting atrophic hepatic cirrhosis. In 
another case of thrombosis of the hepatic veins associated with early 
(secondary ) cirrhosis, the liver diminished in size while the patient was 
under observation (Cole’*). The spleen was invariably enlarged. 
Ascites was present in all instances and accumulated rapidly in at 
least 3. In 2 cases diuretics were employed unsuccessfully. Edema of 
the lower extremities was noted in 5 cases. Jaundice occurred in 6 
cases and was usually terminal. The blood counts were without special 
interest. Hydrothorax was present in 2 cases (the case reported by 
McAlpin and Smith *° and case 60). The duration of life after the onset 
of ascites did not exceed six months. 

Of special interest in case 60 were the plasma cholesterol values 
Shortly after admission to the hospital the patient became profoundly 
weak and drowsy. At this time the plasma cholesterol value had fallen 
from 125 mg. per hundred cubic centimeters, with only a trace of ester, 
to the extremely low value of 62 mg., with no ester fraction. Accom- 
panying this was a drop in the blood sugar value to 50 mg. per hundred 
cubic centimeters, indicating severe hepatic injury and a marked impair- 
ment of hepatic function. As the patient’s condition improved, there 
was a corresponding rise in the plasma cholesterol value to 140 mg. and 
finally to 185 mg., with 50 mg. of cholesterol ester. This presumably) 


33. Klemperer, P.: Cavernomatous Transformation of the Portal Vein: Its 
Relation to Banti’s Disease, Arch. Path. 6:353-377 (Sept.) 1928. 

34. In 1880 Schiippel (Schiippel, O.: Die Krankheiten der Venae hepaticae, in 
von Ziemssen, H.: Handbuch der speciellen Pathologie und Therapie, Leipzig, 
F. C. W. Vogel, 1880, p. 323) reported a case of thrombosis of the hepatic veins 
and suggested that increased coagulability of the blood might have been the 
etiologic factor. This was some years before Vaquez described the disease, and 
no hematologic studies are available. Liidecke 22 described 2 cases (cases 3 and 4) 
of thrombosis of the hepatic veins, but these are not included, because of insuffi- 
cient evidence for the existence of polycythaemia vera. 

35. McAlpin, K. R., and Smith, K. E.: Polycythemia Vera: Report of Four 
teen Cases Treated with Acetylphenylhydrazine, New York State J. Med. 38: 
101-108, 1938. 
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was conditioned by regeneration of the hepatic parenchyma and 
recanalization of the thrombosed hepatic and portal veins. The imme- 
diate prognostic significance of repeated plasma cholesterol and choles- 
terol ester determinations is well known *° and was clearly brought out 
in this case. 

The thrombi in the hepatic veins were invariably old and occlusive. 
In 3 cases recanalization was noted. Origin by extension from a mural 
thrombus in the hepatic portion of the inferior vena cava was claimed 
in 1 case. Antecedent atrophic cirrhosis was present in 1 case and 
secondary “early cirrhosis” in another. The portal vein was thrombosed 
in 2 instances. 

Because of the rarity of occlusion of the hepatic veins, its clinical 
picture is not well recognized. Chiari “’ first drew attention to this 
lesion, and Hess ** later collected reports of 24 cases in which chronic 
endophlebitis was the most common cause. Rolleston and McNee * 
expressed the view that thrombosis of the hepatic veins is most fre- 
quently due to some other hepatic lesion. 

When thrombosis of the hepatic veins occurs and is not secondary 
to hepatic disease, the resultant hepatic lesions comprise marked enlarge- 
ment, with acute passive congestion and central hemorrhage, atrophy and 
necrosis. If the patient survives a sufficient length of time, the enlarged 
liver may develop a nutmeg appearance, with areas of atrophy, necrosis 
and regeneration. Subsequently, the liver is likely to shrink and become 
granular or nodular, owing to replacement of connective tissue and 
parenchymal hyperplasia. Thus, pseudocirrhosis (with preservation of 
the normal lobular architecture) may occur as a secondary lesion. 
Whether or not true cirrhosis with a completely distorted architecture 
can result from thrombosis of the hepatic veins is not clear from the few 
cases reported in the literature. 

When thrombosis of the hepatic veins supervenes during the course 
of established cirrhosis, there may be little or no enlargement of the 
liver, depending on the previous size of this fibrotic nonexpansile organ. 

Stasis in the portal vein °° may be so marked as to induce thrombosis 
here, too. Ascites is an almost constant finding and characteristically 


36. Epstein, E. Z., and Greenspan, E. B.: Clinical Significance of the Cho- 
lesterol Partition of the Blood Plasma in Hepatic and in Biliary Diseases, Arch. 
Int. Med. 58:860-890 (Nov.) 1936. 

37. Chiari: Ueber die selbstandige Endophlebitis obliterans der Hauptstamme 
der Venae hepaticae als Todesursache, Beitr. z. path. Anat. u. z. allg. Path. 26: 
1-18, 1899. 

38. Hess, A. F.: Fatal Obliterating Endophlebitis of the Hepatic Veins, Am. 
J. M. Sc. 130:986-1001, 1905. 

39. In acute experiments on dogs, Brandes (Brandes, W. W.: The Effect of 
Mechanical Constriction of the Hepatic Veins with Special Reference to the 
Coagulation of Blood, Arch. Int. Med. 44:676-692 [Nov.] 1929) showed that 
mechanical constriction of the hepatic veins caused a rise in pressure in the 
portal vein to about twice the original value. 





SOHV AL—POLYCYTHAEMIA VERA 943 


develops rapidly, as does the hepatic enlargement. Caput medusae, or 
dilatation of the veins on the abdominal wall, is frequently present in 
cases of prolonged involvement. Edema and anasarca are late mani- 
festations. Icterus, commonly terminal in the cases of polycythemia, 
is uncommon in the other types. The course rarely exceeds six months, 
and the outcome is always fatal. 

The differential diagnosis from cirrhosis of the liver and thrombosis 
of the portal vein is difficult. Prognostically the differentiation is impor- 
tant, as the outlook in thrombosis of the hepatic veins is graver than that 
in the conditions which simulate it. 


COM MEN 

While hepatic enlargement is common in polycythaemia vera, the 
presence of marked enlargement frequently signifies an important com- 
plication. Phenylhydrazine jaundice, leukemic transformation and myo- 
cardial decompensation are not uncommon causes of considerable hepatic 
enlargement and are readily detectable. Cirrhosis of the liver and 
thrombosis of the hepatic and portal veins remain to explain a small 
number of cases, and the condition is usually diagnosed at necropsy. 
However, a study of the available reports of cases yields certain data 
which may prove useful in clinical diagnosis and therefore in prognosis. 
The latter is gravest when thrombosis of the hepatic veins is present. 

Enlargement of the liver is practically constant (and typically rapid) 
in thrombosis of the hepatic veins, frequent in cirrhosis and uncommon 
in thrombosis of the portal vein (table 5). Recession in the size of the 
liver while the patient is under observation signifies either a spontaneous 
phenomenon, occurring in the natural course of uncomplicated poly- 
cythaemia vera, or progression of a cirrhotic process in the liver. In the 
presence of ascites of noncardiac origin it strongly suggests cirrhosis. 

Ascites is also constant (and likely to be of rapid development ) in 
thrombosis of the hepatic veins, frequent in cirrhosis and uncommon 
in thrombosis of the portal vein.*° The development of an extensive 
collateral circulation in the hepatoduodenal ligament was evidently suff- 
cient in at least 5 cases of polycythemia with old thrombosis of the portal 
vein to prevent the formation of ascites. Mercurial diuretics appear 
to be ineffective in ascites due to thrombosis of the hepatic veins, while 
they seem to be successful when cirrhosis or thrombosis of the portal 
vein is present. ‘ 


40. That ascites of noncardiac origin may occur in polycythaemia vera without 
cirrhosis or thrombosis of the hepatic or portal veins is evidenced by the case 
reported by Boyd (Boyd, W.: The Relationship of Polycythemia to Duodenal 
Ulcer, Am. J. M. Sc. 187:589-594, 1934). No cause for the ascites and icterus 
could be demonstrated at autopsy. Seggel2? attributed the cause of ascites and 
icterus in such a case to circulatory disturbances in the liver. 
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Jaundice is common (and usually terminal) in thrombosis of the 
hepatic veins, frequently present during the course of cirrhosis and rare 
in thrombosis of the portal vein except in the presence of ascites. Deter- 
minations of the urobilin content of the urine are not helpful in making 
a differentiation, as excess amounts may occur in uncomplicated poly- 
cythaemia vera,*' cirrhosis *' and thrombosis of the hepatic veins. 

The plasma cholesterol partition was particularly striking in 1 case 
(case 60), indicating the profound degree of hepatic damage that might 
be expected in thrombosis of the hepatic veins. 

Thus it is evident that simple, old thrombosis of the portal vein is 
often a relatively benign complication of polycythaemia vera, although 
it carries with it the threat of ultimate mesenteric thrombosis and intes- 
tinal gangrene. The condition may last for many years and produce 


TaBLE 5.—I/ncidence of Hepatic Enlargement, Ascites and Jaundice in Poly 
cythaemia Vera Complicated by Thrombosis of Portal Vein, Thrombosis 
of Hepatic Veins and Hepatic Cirrhosis 


Thrombosis of Hepatic Thrombosis of 
Portal Veim Cirrhosis Hepatic Veins 
(14 Cases) (10 Cases) (7 Cases) 
Hepatic enlargement..... as 5 cases? 7 cases 6 cases? 
Decrease under observation.. ; : 1 case* 2 cases 1 case* 
4 cases‘ 4 cases 7 cases 
, + 0 


Ascites 
Eff 


Jaundice........ 3 cases 7 cases 6 cases 





1. Thrombosis of hepatic veins present in 2 of these cases. In another case the liver 
was of normal size at autopsy. 

2. Atrophic cirrhosis was present in the 1 case in which hepatic enlargement was lacking. 

3. Early cirrhosis (secondary to thrombosis of the hepatic veins) was present in this case. 

4. Thrombosis of the hepatic veins was present in 2 of these cases. 
few, if any, clinical manifestations. On the other hand, when a patient 
with polycythaemia vera presents an enlarged liver and ascites of non 
cardiac origin, the diagnosis is, in all probability, complicating hepatic 
cirrhosis or thrombosis of the hepatic veins or both rather than throm- 
bosis of the portal vein. On the basis of statistical frequency, cirrhosis 
is the more likely diagnosis, especially if the ascites has accumulated 
slowly and has responded to mercurial diuretics and if the liver is 
observed to decrease gradually in size. However, thrombosis of the 
hepatic veins is an almost certain diagnosis in the presence of sudden 
enlargement of the liver, rapid accumulation of ascites, resistance of the 
ascites to mercurial diuretics, terminal jaundice and a markedly 
abnormal plasma cholesterol partition. 


SUMMARY 
A case of polycythaemia vera is reported in which the appearance 
of sudden hepatic enlargement, rapid development of ascites and jaundice 
were found to be due to thrombosis of the hepatic veins. 


41. Weber, F. P.: Polycythemia, Erythrocytosis and Erythremia (Vaquez- 
Osler Syndrome), London, H. K. Lewis & Co., 1921. 
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The incidence and significance of enlargement of the liver in 60 cases 
of polycythaemia vera are discussed. In half the cases hepatic enlarge- 
ment was moderate or marked. Marked enlargement of the liver often 
signifies the presence of a complication, such as phenylhydrazine jaun- 
dice, leukemic transformation, myocardial decompensation, hepatic 
cirrhosis or thrombosis of the hepatic veins. 

In order to facilitate the clinical diagnosis in cases of polycythaemia 
vera associated with hepatic enlargement, ascites and jaundice, the litera- 
ture was searched for instances of hepatic cirrhosis and thrombosis of 


the hepatic and portal veins complicating this disease. Study of the 


collected reports of cases discloses such points of diagnostic usefulness 
as sudden enlargement of the liver, rapid accumulation of ascites, resis- 
tance of ascites to mercurial diuretics, frequent terminal jaundice and a 
markedly abnormal plasma cholesterol partition in thrombosis of the 
hepatic veins; occasional decrease in the size of the enlarged liver and 
the effectiveness of diuretic measures in the ascites of cirrhosis, and the 
infrequency of ascites, hepatic enlargment and jaundice in thrombosis 
of the portal vein. 

Dr. B. S. Oppenheimer gave me permission to include the data for a large 
number of patients from his service. 


940 Park Avenue 





BLOOD “GUANIDINE” IN ARTERIAL HYPERTENSION 


A REVIEW OF EIGHT HUNDRED CASES 


RALPH H. MAJOR, M.D. 


KANSAS CITY, KAN. 


Since the initial publication in 1927 by Weber and myself,’ describing 
an increase in the “guanidine” content of the blood of certain patients 
with arterial hypertension, a fairly extensive literature has grown up 
on this subject. In our first publication * we submitted data on 21 patients 
with hypertension, pointing out at that time that 7 of these patients, 
with an increase in the “‘guanidine”’ content of the blood, showed nitro- 
gen retention, that 11 patients showed no nitrogen retention and that 
3 patients showed no increase in the “guanidine” content. In a further 
report published in the same year? readings were presented for 35 
patients who showed no nitrogen retention and for 5 patients who 
showed nitrogen retention. ‘Twelve patients with arterial hypertension 
showed no increase in the “guanidine” content of the blood. One patient 
with arterial hypertension and nitrogen retention showed no increase 
in the “guanidine” content. 

These results have been confirmed by some and questioned by others 
Pfiffner and Myers * found that the “guanidine” content was elevated 
in certain cases of hypertension. De Wesselow and Griffiths * found 
an increase in ten of twenty-three estimations. On the other hand, 
Turries and Robert ° stated that the ‘ 
of no value from either diagnostic or prognostic standpoints, although 


‘guanidine’ estimations have been 


they presented no records of estimations. Kleeberg and Schlapp ° found 
From the Department of Internal Medicine, University of Kansas School of 
Medicine. 

1. Major, R. H., and Weber, C. J.: The Probable Presence of Increased 
Amounts of Guanidine in the Blood of Patients with Arterial Hypertension, Bull. 
Johns Hopkins Hosp. 40:85 (Feb.) 1927. 

2. Major, R. H., and Weber, C. J.: The Possible Increase of Guanidine in 
the Blood of Certain Persons with Hypertension, Arch. Int. Med. 40:891 (Dec.) 
1927. 

3. Pfiffner, J. J.. and Myers, V. C.: On the Colorimetric Estimation of 
Guanidine Bases in Blood, J. Biol. Chem. 87:345 (June) 1930. 

4. De Wesselow, O. L. V., and Griffiths, W. J.: The Blood Guanidine in 
Hypertension, Brit. J. Exper. Path. 18:428 (Oct.) 1932. 

5. Turriés, J., and Robert, S.: Recherches cliniques sur la guanidine du sang 
(en dehors de la tetanie), Presse méd. 38:85 (Jan. 18) 1930. 

6. Kleeberg, J., and Schlapp, W.: Ueber die Auffindung von uraemieerzeug- 
enden Stoffen, Ztschr. f. physiol. Chem. 188:81, 1930. 
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an increase in the ‘“‘guanidine” content in certain patients with arterial 
hypertension, while others showed no such increase. They found, as 
we did, that the high “guanidine” values were obtained for patients 
with nitrogen retention. Bohn and Schlapp‘* concluded: “In pale 
hypertension an increase in the guanidine values of the blood was 
found in the overwhelming majority of the cases studied. In red hyper- 
tension the guanidine values fall in the normal limits.’ Weiss ®* stated 
that Jackson, in a personal communication, had informed him that he 
had been unable to establish any correlation between hypertension and 
the “guanidine” content of the blood. 


We have recently completed a chemical study of the blood of 800 
patients with arterial hypertension observed during the past ten years. 
The method employed for the estimation of the “guanidine” content 
was the original “method of Major and Weber,” which was described 
in 1927, and the determinations were all made by 3 persons who were 
familiar with the procedure. We have found from experience that most 
beginners obtain results that are too high, and it is only after a certain 
amount of experience has been gained that the determinations become 
reliable. 

In studying these patients we have placed them in groups based 
on the content of nonprotein nitrogen in the blood. Determinations 
of creatine, creatinine and uric acid were also made simultaneously, but 
the nonprotein nitrogen values were employed as the best indication of 
nitrogen retention. The accompanying table summarizes the results. 

In our experience with our own method the normal “guanidine” 
value does not exceed 0.2 mg., and in the great majority of persons 
it varies between 0.1 and 0.15 mg. Patients showing a “guanidine” 
content above 0.2 mg. have been classed as having an increased content. 

From a survey of the accompanying table it is seen that of 625 
patients having hypertension and a nonprotein nitrogen content of 40 mg. 
or less, 200 showed an increased content of “guanidine” while 425 
showed no increase. As the values for nonprotein nitrogen rose, the 
percentage showing an increase in the “‘guanidine” content also rose. 


Summarizing these results, 43 per cent of the entire series showed an 
increase in the “guanidine” content of the blood, while 32 per cent of 
those whose blood had a nonprotein nitrogen content not exceeding 40 


mg. per hundred cubic centimeters showed an increase. 
Further investigation of the color reaction has increased our suspicion 
that we are actually dealing with a guanidine derivative. Until it is, 


7. Bohn, H., and Schlapp, W.: Der Guanidingehalt des Blutes beim blassen 
und roten Hochdruck, Zentralbl. f. inn. Med. 53:571, 1932. 

8. Weiss, S.: The Etiology of Arterial Hypertension, Ann. Int. Med. 8:296 
(Sept.) 1934. 
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however, definitely identified, we shall continue to use the term guanidine 
in quotation marks. 

The fact that some of the guanidine compounds are strongly pressor 
has excited much interest in connection with the thought that guanidine 
may be concerned in the mechanism of hypertension. However, in 1929, 
it was pointed out that while guanidine and methylguanidine are active 
pressor compounds, certain other guanidine compounds are depressor 
and still others are inert as far as their effect on the blood pressure is 
concerned.® The compound which we have been studying, as we have 


Summary of Results 


No. of Cases 

Nonprotein Nitrogen Increase No Increase 
Mg. per 100 Cc. in “Guanidine” in “Guanidine” 

Content Content 

40 or under 200 425 

41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 

8185 
86-90 
91-95 
96-100 

100 


_ 
m= DD DOK WN DO WH 


341 459 








mentioned on previous occasions, may prove to be a depressor or an 
inert substance when it is finally identified and its pharmacologic 
properties are studied. It is of some interest to note that the percentage 
of increased “guanidine” values for the hypertensive patients in this 
series of 800 patients is approximately the same as that obtained a 
number of years ago for a smaller group. 

Our investigation of the blood in hypertension over a period of ten 
years has convinced us that our first statement made on this subject, 
in 1927, is still valid that “the blood of certain patients suffering 
from arterial hypertension contains something which is present in 
greater amounts than in normal blood.” 


9. Major, R. H.: Observations on the Effects of Certain Guanidine Compounds 
upon the Blood Pressure, Tr. A. Am. Physicians 44:332, 1929. 





CLINICAL ASPECTS OF ANEURYSM 


JOHN H. MILLS, M.D. 
Fellow in Medicine, the Mayo Foundation 
AND 
BAYARD T. HORTON, M.D 


ROCHESTER, MINN. 


Aneurysms have been recognized and treated since the time of 
Galen, in the second century. ‘The articles that were written on this 
subject before 1800 were collected by Erichsen’ for the Sydenham 
Society. Klotz,? in 1926, reviewed the general subject of aneurysm 
completely, and Fearnsides * reviewed the history of intracranial aneu- 
rysm thoroughly. Those who are interested in the early history of this 
subject should consult these sources. 


MATERIAL 

The material for the present study included all the cases in which a diagnosis 
of aneurysm was seriously considered at the Mayo Clinic in the years 1925 to 
1935, inclusive, except those in which there was an arteriovenous aneurysm or 
an aneurysm of the chambers of the heart. 

In this series of 596 cases the aneurysms have been divided roughly into five 
anatomic groups (fig. 1): intracranial aneurysms, intrathoracic aneurysms (includ- 
ing those of intrathoracic vessels other than the aorta), intra-abdominal aneurysms 
(including those of intra-abdominal vessels other than the aorta), aneurysms of 
the extremities and a group of miscellaneous aneurysms. In the great majority 
of cases ample opportunity for complete clinical and laboratory studies was at 
hand to facilitate the diagnosis. The diagnosis with respect to 40, or 28 per 
cent, of the 143 intracranial aneurysms; 50, or 14.7 per cent, of the 339 thoracic 
aneurysms; 65, or 81.3 per cent, of the 80 intra-abdominal aneurysms; 8, or 38 
per cent, of the 21 aneurysms of the extremities, and 9, or 69.2 per cent, of the 
13 miscellaneous aneurysms, was verified by operation or necropsy. For a total of 
172, or 28.9 per cent, of the 596 cases of aneurysm in this series, the diagnosis 
was verified by operation or necropsy. 

The incidence of syphilis in this series of cases is shown in figure 2. Only 
6 of the patients were Negroes, but all 6 of them had syphilis. Five of them had 
a thoracic aneurysm, and the sixth one had an abdominal aneurysm. 


From the Division of Medicine, the Mayo Clinic. 

1, Erichsen, J. N.: Observations on Aneurysm, London, The Sydenham 
Society, 1844. ; 

2. Klotz, O.: Concerning Aneurysms, Toronto, University of Toronto Press, 
1926. 

3. Fearnsides, E. G.: Intracranial Aneurysms, Brain 39:224-296, 1916. 
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339 cases — 56.9% 
(Thorax) 


80 cases - 134% 
(Abdomen) 





21 cases — 3.5% 
(Extremities) 


Miscellaneous group 
13 cases — 2a% 


Fig. 1—Anatomic distribution of the aneurysms observed in 596 patients at 
the clinic from 1925 to 1935, inclusive. 
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Miscellaneous group 
U7T% - 135 cases 


Fig. 2.—Incidence of syphilis in 596 cases of aneurysm. 
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INTRACRANIAL ANEURYSM 

In order to facilitate an analysis of the cases of intracranial aneu- 
rysm, the cases have been divided into two groups: Group 1 includes 
the 40 cases in which the presence of an aneurysm was verified at 
operation or necropsy, and group 2 includes the 103 cases in which the 
diagnosis was based on the clinical data. 

Etiology.—Tuffnell,* in 1853, drew attention to the probability that 
embolism is the starting point of cerebral aneurysm. Lebert,® in 1866, 
expressed the opinion that syphilis and alcohol are not definite causes 
of this lesion. In 6 of the 13 cases reported by Church ° the aneurysm 
was thought to be the result of embolism, and characteristic vegetations 
were observed on the cardiac valves. 

Eppinger,’ in 1887, first proposed that an intracranial aneurysm 
arises as the result of a congenital defect in the muscular wall of the 
arteries. Weber and Bode*® suggested that the tendency of several 
congenital defects to occur in the same patient is also a factor in the 
frequency of aneurysm in association with coarctation of the aorta. 
Strauss, Globus and Ginsburg ® stated the opinion that arteriosclerosis 
is the most important cause of intracranial aneurysm. 

There was a history or evidence of syphilis in 3, or 7.5 per cent, of 
the cases in group 1 (table 1), but a history or evidence of syphilis was 
present in only 2, or 1.9 per cent, of the cases in group 2 (table 2) 
Therefore, evidence of syphilis was encountered in 5, or 3.5 per cent, of 
the 143 cases of intracranial aneurysm. ‘This figure closely approx 
mates the incidence of syphilis in the population at large. 

The systolic blood pressure was more than 150 mm. of mercury in 
14, or 35 per cent, of the cases in group 1. A significant degree of 
arteriosclerosis of the peripheral vessels was noted in 5, or 12.5 per 
cent, of the cases in this group. This suggests that high blood pressure 


4. Tuffnell, cited by Homes, T.: Aneurism of the Internal Carotid Artery 
in the Cavernous Sinus, Tr. Path. Soc. London 12:61-63, 1860-1861. 

5. Lebert, H.: Ueber die Aneurysmen der Hirnarterien, Berl. klin. Wchnschr. 
$:209-212 (May 14); 229-231 (May 28) ; 249-251 (June 11) ; 281-285 (July 9); 
336-338 (Aug. 20) ; 345-347 (Aug. 27) ; 386-390 (Oct. 1) ; 402-405 (Oct. 15) 1866. 

6. Church, W. S.: On the Formation of Aneurysms, and Especially Intra- 
cranial Aneurysms in Early Life, St. Barth. Hosp. Rep. 6:99-112, 1870. 

7. Eppinger, H.: Pathogenesis (Histogenesis und Aeticlogie) der Aneurysmen 
einschliesslich des Aneurysma equi vermineum, Arch. f. klin. Chir. (supp.) 35: 
1-563, 1887. 

8. Weber, F. P., and Bode, O. B.: Congenital and Developmental Aneurysms, 
and Their Importance in Regard to the Occurrence of Sudden Intracranial (Espe- 
cially Subarachnoid) Haemorrhage, Internat. Clin. 2:1-14, 1929. 

9. Strauss, I.; Globus, J. H., and Ginsburg, S. W.: Spontaneous Sub- 
arachnoid Hemorrhage: Its Relation to Aneurysms of Cerebral Blood Vessels, 
Arch. Neurol. & Psychiat. 27:1080-1132 (May) 1932. 
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is of some importance in the development of an intracranial aneurysm, 
but it may be that the elevation of the blood pressure merely favors 
the development of aneurysmal pouchings in a vessel that has been 
abnormally weak since birth because of defects in the muscular walls. 
This has been suggested by Forbus.'® 


TABLE 1.—Situation of Aneurysm, Age and Sex of Patients and Incidence of 
Syphilis in Forty Cases (Group 1) in Which the Diagnosis of Intra- 
cranial Aneurysm Was Verified 








Evidence of Syphilis 
Sex Age, Years —_—_—_ OO 
- I Ques- 
No. of Fe- 2ito 38lto 4ito Posi- Nega-_ tion- 
Site of Aneurysm Cases Males males 30 40 50 51+ tive tive able 


Oisele Of WHIEs......005 8 2 1 1 ‘ a 8 
Middle cerebral artery... 10 § a 3 3 re 10 
Anterior cerebral artery 5 ‘ ; l 1 q 4 
Posterior cerebral artery 2 l 
Internal carotid artery 8 7 
Basilar artery 3 

Vertebral artery éw - ° ‘ 
Not specified - oa ‘ as ne 1 


—--A 


‘1 


Total 2: § é ‘ : 36 
Percentage 52.5 f of é 52.5 of 90 





TABLE 2.—Site of Aneurysm, Age and Sex of Patients and Incidence of Syphilis 
in One Hundred and Three Cases (Group 2) in Which the Diagnosis of 
Intracranial Aneurysm Was Based on the History and Clinical Data 








Evidence of 
Sex Age, Years Syphilis 
t=—__—_ - - as “ 
No. of Fe- lito 21 

Site of Aneurysm Cases Males males 20 : 
Circle of Willis 14 20 ‘ 6 7 8 11 
Left cerebral artery..... 1 2 : oe a = 
Right cerebral artery.... 
Middle cerebral artery. . 
Anterior cerebral artery 
Internal carotid artery 
Basilar artery 
Vertebral artery. 
Sigmoid sinus.... 
Cavernous sinus 
Not specified 


to 3ito 4it Posi 
) 40 nO 51+ tive 


4 


= 


“Te sm OO 


vo = bo GO 


Percentage 





Trauma was considered a possible etiologic factor in only 4 of the 
143 cases of intracranial aneurysm. In 1 of the 4 cases the presence 
of the aneurysm was verified. In 1 case in which the diagnosis was 
verified the aneurysm was the result of trauma which occurred in the 
course of an operation for severe mastoiditis. 


10. Forbus, W. D.: Ueber den Ursprung gewisser Aneurysmen der basalen 
Hirnarterien, Centralbl. f. allg. Path. u. path. Anat. 44:243-245 (Jan. 20) 1929. 
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It is extremely interesting that in this series of cases there was no 
evidence of bacterial endocarditis, which was an etiologic agent in such 
a high percentage of the cases reported by earlier authors.’! Bacterial 
endocarditis occurs rather commonly among the patients seen at the 
clinic ; approximately 200 cases were noted in the period in which these 
cases of aneurysm were noted. However, only a small percentage of 
the patients who had endocarditis remained at the clinic after the 
diagnosis was established; and although some of them may have died 
of rupture of a mycotic aneurysm, it is not possible to include them in 
this series. 

Although authors do not agree on the relative incidence of intra- 
cranial aneurysm in the two sexes, this type of aneurysm appears to 
occur slightly more often in males. Intracranial aneurysm occurs at 
all ages. It is relatively more frequent in young persons than are 
aneurysms that are situated in other parts of the body. 

Incidence.—Fearnsides * encountered 51 intracranial aneurysms, 
191 aneurysms of the aorta, 43 aneurysms of other large arteries and 44 
aneurysms of small arteries other than cerebral vessels in 5,432 cases 
in which necropsy was performed. 

Situation—The peculiar predilection of intracranial aneurysm to 
involve the vessels at the base of the brain, within a short distance of 
the point at which they enter the cranial cavity or at the points of 
bifurcation, is a feature of such constancy as to be of important diag- 
nostic significance. 

Most authors say that the middle cerebral artery is the vessel that 
is most commonly involved and that the basilar artery is involved next 
in order of frequency. There is doubtless a relation between the fre- 
quency of aneurysm of the middle cerebral artery and the fact that this 
vessel and its branches are most prone to hemorrhage (Wechsler ?*). 
The site of the aneurysms in this series of cases is shown in tables 1 
and 2. 

Symptoms.—In this series of cases the situation of the pain in the 
head did not seem to be of much value in localizing the site of the 
aneurysm. This is contrary to the opinion of Gowers ** and that of 
Fearnsides,® as these authors expressed the opinion that occipital pain 
is the predominating symptom in cases of aneurysm of the basilar 
artery. 


11. Tuffnell.4 Eppinger.? 

12. Wechsler, I. S.:_ A Textbook of Clinical Neurology, ed. 3, Philadelphia, 
W. B. Saunders Company, 1931. 

13. Gowers, W. R.: Intracranial Aneurism, in A Manual of Diseases of the 
Nervous System, Philadelphia, P. Blakiston, Son & Co., 1888, pp. 907-917. 
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Pain in the back and legs is significant when it occurs with other 
signs or symptoms of intracranial hemorrhage, as it is an indication 
of irritation of the posterior roots of the spinal nerves by free blood in 
the spinal canal. Fearnsides said that stiffness of the neck is of definite 
localizing value, as it is an indication of hemorrhage from one of the 
posterior group of vessels. In the present series this symptom did not 
occur in any case in which the presence of an aneurysm of one of the 
posterior group of vessels was suspected or verified. In this series, 
attacks of grand mal occurred more often in cases in which the aneu- 
rysm involved the anterior vessels than they did in cases in which the 
posterior group of vessels was involved. The frequency with which this 
symptom occurred is of interest in view of the fact that it was thought 
to occur most often in cases in which an embolic aneurysm was situated 
near the cortical or subcortical area. This series did not include any 
case of mycotic aneurysm. One or more attacks of unconsciousness 
were second only to pain as the most frequent symptom. 

The duration of symptoms of intracranial aneurysm varied from a 
few hours to thirty-five years, the average duration being twenty-six 
months, 

Repeated seizures, which are caused by intermittent leakage from 
the aneurysm, have always been an important diagnostic point in cases 
of intracranial aneurysm. Such attacks occurred in 7, or 17.5 per cent, 
of the cases in group 1 and in 29, or 28.2 per cent, of the cases in 


group 2. In the latter group of cases these attacks often were the 


deciding factor in establishing the diagnosis. 

In the cases in group 1, signs of pyramidal involvement were more 
frequently associated with aneurysm of the anterior group of intra- 
cranial vessels than they were with aneurysm of the posterior group 
of vessels. Peripheral sensory disturbances were present in 20 per 
cent of the cases in this group. Nystagmus occurred more frequently 
in association with aneurysm of the posterior group of vessels than it 
did in association with aneurysm of the anterior group. Parker "' 
expressed the opinion that disturbances of speech are symptoms peculiar 
to aneurysm of the posterior group of intracranial vessels. However, 
in this series, disturbances of speech occurred not only in cases in 
which the posterior group of vessels was involved but also in 3 cases 
in which the anterior group was involved. Bruit, although admittedly 
a rare symptom of intracranial aneurysm, occurred in 2 cases in group | 
and in 1 case in group 2. When paralysis of the cranial nerves occurred 
in group 1, the oculomotor nerve was involved most frequently. This 
has been noted in other cases reported in the literature. The hypo 
glossal nerve was involved next in frequency, but this probably was a 


14. Parker, H. L.: Aneurysms of Cerebral Vessels: Clinical Manifestations 
and Pathology, Arch. Neurol. & Psychiat. 16:728-746 (Dec.) 1926. 
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chance occurrence. In the cases in group 2 the oculomotor nerve was 
involved most frequently, and involvement of the facial and abducens 
nerves was next in order of frequency. 

Dysphagia, anosmia and disturbances of taste each occurred in 1 
case in group 1, and deafness occurred in 2 cases in group 1. 

The blood pressure was elevated in 14, or 35 per cent, of the cases 
in group 1 and in 24, or 23.3 per cent, of the cases in group 2. Periph- 
eral arteriosclerosis was mentioned in only 5 of the cases in group 1 and 
in only 11 of the cases in group 2. While these figures are not suf- 
ficiently conclusive, they suggest that arteriosclerosis and hyperpiesia 
play a role in the production of intracranial aneurysm. 

In 8 cases in group 1 there were no objective symptoms of aneu- 
rysm. In 2 of these cases the aneurysm was an incidental observation 
at necropsy and could not have been responsible for the symptoms. 

In 4 cases in group 1 there were no physical findings that suggested 
the presence of an intracranial aneurysm, but the past history was so 
suggestive that the diagnosis was seriously entertained, in spite of the 
absence of clinical findings. 

Laboratory and Special Findings——The presence of xanthochromic 
or bloody fluid within the spinal canal is of great weight in establish- 
ing the diagnosis. Xanthochromic cerebrospinal fluid was found in 5 
and bloody spinal fluid in 11 of the cases in group 1. The pressure 
of the cerebrospinal fluid was increased in 2 cases. The number of 
patients subjected to this diagnostic procedure was substantially less 
than the total number of cases. Bloody spinal fluid was present in 13, 
xanthochromic cerebrospinal fluid was present in 15 and the pressure 
of the fluid was increased in 1 of the cases in group 2. Examination 
of the cerebrospinal fluid in the interim between attacks cannot be 


expected to yield a high percentage of positive findings. 
Choked disks occurred in 5, or 12.5 per cent; defects in the visual 
fields were mentioned in 4, or 10 per cent, and retinal hemorrhage and 


atrophy of the optic nerve were each observed in 1 case in group 1; 
while choked disks were found in 9, or 8.7 per cent; visual defects 
occurred in 18, or 17.5 per cent, and retinal hemorrhages occurred in 
4, or 3.9 per cent, of the cases in group 2. The defects in the visual 
fields ranged from small ones to total blindness. Atrophy of the optic 
nerve was observed but once in group 1. The presence of choked disks 
is interesting in view of the fact that there was manometric evidence of 
increased pressure in only 2 cases in group 1 and in only 1 case in 
group 2. This suggests that the papilledema was not the result of a 
general change in the pressure of the cerebrospinal fluid. It likely was 
a local disturbance in the optic nerve, which probably was the result of 
hemorrhage within the nerve sheath or possibly was caused by the 
pressure of the aneurysm. 
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Roentgenologic examination has been of some aid in the diagnosis 
of intracranial aneurysm. Calcification has been demonstrated in the 
walls of an aneurysm. This is often misinterpreted, however, because 
of the similarity in the appearance of calcification in the walls of an 
aneurysm or within an aneurysmal sac and the calcification which often 
occurs in an intracranial cyst or tumor. Aneurysm at times produces 
unilateral erosion of the anterior or posterior clinoid processes. When 
the hemorrhage is large and occurs into the substance of the brain, 
actual displacement of the ventricles may take place, as was observed 
in 1 of the cases in group 1; or a shift of a calcified pineal body may 
be observed, as it was in 1 of the cases in group 2. 

The ability to diagnose intracranial aneurysm during life has under- 
gone a change in recent years. In the first ten editions of Osler’s 
“Textbook of Medicine,” the concluding paragraph in the section deal- 
ing with intracranial aneurysm contained the statement that “diagnosis 
is, as a rule, impossible.” However, in the eleventh edition, this state- 
ment was altered to read: “The diagnosis should be made if its possi- 
bility is considered.” 


Mode of Termination.—In cases in which an intracranial aneurysm 
produces symptoms, the most frequent cause of death is rupture of 
the aneurysm. In all the cases reported by Wichern,'* the patient died 
of rupture of the aneurysm. In the present series, rupture of the aneu- 


rysm occurred in 28 per cent of the cases. In many cases the patient 
was lost from view, or the records were incomplete; therefore, this 
figure is unquestionably low. 

Differential Diagnosis.—In the differential diagnosis in the cases in 
group 1, tumor of the brain was seriousiy considered in 12, or 30 per 
cent; encephalitis was considered in 3, or 7.5 per cent, and cerebral 
hemorrhage was considered in 3, or 7.5 per cent. An inflammatory 
condition, its nature not being further specified, was considered in 2, or 
5 per cent, of the cases; and tuberculous meningitis was considered in 
2, or 5 per cent, of the cases. 

A metastatic malignant growth, thrombosis of the posterior inferior 
cerebellar artery, angioma and syphilitic meningitis were each con- 
sidered in the differential diagnosis in 1 instance. 

In the cases in group 2, tumor of the brain was considered in 31, 
or 30.1 per cent; encephalitis was considered in 9, or 8.7 per cent, and 
cerebral hemorrhage unrelated to aneurysm was considered in 11, or 
10.7 per cent. The diagnosis of migraine entered into consideration 
in the differential diagnosis in 7, or 6.8 per cent, of the cases. 

In 3 cases hysteria also was considered, and tuberculous and 
syphilitic meningitis each were considered in 1 case. Thrombosis 


15. Wichern, H.: Klinische Beitrage zur Kenntnis der Hirnaneurysmen, 
Deutsche Ztschr. f. Nervenh. 44:220-263 (May) 1912. 
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(basilar artery), in addition to cerebral aneurysm, was considered in 
2 cases. In 4 cases the clinical picture was sufficiently typical to cause 
the clinicians to entertain a diagnosis of intracranial aneurysm, but 
necropsy disclosed a tumor. In 1 case the appearance of the mass, as 
seen at operation, justified a diagnosis of intracranial aneurysm, but 
necropsy proved that the growth was a neoplasm. In 1 case, although 
the symptoms were characteristic of intracranial aneurysm, necropsy 
revealed only evidence of an inflammatory lesion of undetermined nature 
at the base of the brain. Metastases of an unsuspected hypernephroma 
was responsible for the symptoms in 1 case in which the diagnosis of 
intracranial aneurysm was considered. 


THORACIC ANEURYSM 

Etiology.—Since the earliest observations, the relation between 
syphilis and aneurysm of the aorta has been noted; approximately 85 
per cent of these lesions are said to develop on the basis of syphilitic 
aortitis. Most of the remaining aneurysms of the thoracic aorta are 
produced by arteriosclerosis. 

In the present series of cases of thoracic aneurysm, approximately 
70 per cent of the patients had syphilis. In 30 per cent of the cases there 
was no history of syphilis or evidence of the disease. In 18 per cent 
of the latter group of cases, arteriosclerosis of the higher grades (3 
and 4) was present, but this association does not permit the assumption 
of the etiologic role of arteriosclerosis without anatomic confirmation. 
In 1 case bacterial endocarditis was responsible for an aortic aneurysm. 

In the 339 cases of thoracic aneurysm in this series, 272 of the 
patients were males and 67 were females; therefore, the ratio of males 
to females was approximately 4:1 (table 3). This agrees rather 
closely with the ratio reported by other authors. 

The rather advanced age of the patients in this series of cases may 
be attributable to the relatively low incidence of syphilis, as compared 
with that reported in other series of cases. This seems to indicate that 
arteriosclerosis, which occurs in the later years of life, probably was an 
etiologic factor in a large number of cases in this series. 

Symptoms.—Pain, dyspnea, cough and hoarseness were the most 
frequent symptoms in the cases of thoracic aneurysm. The thoracic 
pain was limited to the left side in 66, or 19.5 per cent, of the cases and 
was confined to the right side in 40, or 11.8 per cent, of the cases. Pre- 
cordial pain occurred in 36, or 10.6 per cent, of the cases; and sub- 
sternal pain was present in 25, or 7.4 per cent, of the cases. 

Thoracic pain occurred in 33.3 per cent of the cases of aneurysm of 


the ascending aorta, in 68.7 per cent of the cases in which the aneurysm 
involved the ascending arota and aortic arch, in 48.7 per cent of the 
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cases of aneurysm of the arch of the aorta, in 55.6 per cent of the cases 
in which the aneurysm involved the aortic arch and the descending 
aorta, in 42.2 per cent of the cases of aneurysm of the descending aorta, 
in 60 per cent of the cases in which the aneurysm was diffuse, in 25 
per cent of the cases of aneurysm of the innominate artery, in 13.3 per 
cent of the cases of aneurysm of the common carotid artery and in 
21.7 per cent of the cases in which there were multiple aneurysms. 
Pain was not present in any of the cases of aneurysm of the subclavian 
artery. 

Eighty-eight, or 26 per cent, of the patients complained of pain in 
the shoulder. This pain was slightly more common in the left shoulder 
than it was in the right shoulder. In 46, or 13.6 per cent, of the cases 


TABLE 3.—Site of Aneurysm and Age and Sex of Three Hundred and Thirty- 
Nine Patients with Intrathoracic Aneurysm 








Sex Age, Years 
No. of Fe llto 2lto 3i1to 41 to 
20 30 40 4 


Site of Aneurysm Cases Males males 


Ascending aorta 5 15 
Ascending aorta and aortic arch. d j 14 
Arch of aorta § 76 
Aortie arch and deseending aorta..... 27 24 
Descending aorta 4 : 
I COI, occ cccccrvtvccionse 
Innominate artery... er 
Carotid artery 
Subclavian artery ‘ ae 
Multiple aneurysms in upper part of 

aa bc scsdcacnkdasccvecpesscesses 
Not specified 





the pain extended to the arm. There was pain in the back in 36, or 
10.6 per cent, of the cases; and pain in the neck occurred in 33, or 6.8 
per cent, of the cases. 

In 28, or 8.3 per cent, of the cases data were not available as to 
the situation of the pain. 

The pain produced by aneurysm was often stated to be aggravated 
by exercise, recumbency, coughing, deep breathing and changes in the 
weather. The pain that is produced by exercise is often true angina 
pectoris that is associated with the intimal overgrowth at the orifices 
of the coronary vessels. In other instances the exacerbation of pain 
by exertion may be the result of an increase in the size of the aneurysmal 
sac. Boyd*® said that next to pain dyspnea is the most frequent 
symptom of intrathoracic aneurysm. Dyspnea occurred in 39.5 per 
cent of the 339 cases. Cough occurred in 94, or 27.7 per cent, of the 


16. Boyd, i. J.: A Study of Four Thousand Reported Cases of Aneurysm 
of Thoracic Aorta, Am. J. M. Sc. 168:654-660 (Nov.) 1924. 
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cases. In 73, or 21.5 per cent, of the cases a visible pulsation or mass 


was detected by the patient. Hoarseness was a common symptom; it 
occurred in 58, or 17.1 per cent, of the cases. Hemoptysis was present 
in 25, or 7.4 per cent, of the cases; this varied from blood-streaked 
sputum to frank pulmonary hemorrhage, in which several ounces of 
blood was expectorated. Orthopnea was present in 16, or 4.7 per cent, 
of the cases ; and 10, or 2.9 per cent, of the patients complained of edema. 
Palpitation was present in 30, or 8.8 per cent, of the cases; and a local 
area of tenderness over the aneurysm was present in 11, or 3.2 per cent, 
of the cases. 

Dysphagia was present in 4, or 1.2 per cent, and numbness of the 
arms was present in 7, or 2.4 per cent, of the cases. About 10 per cent 
of the patients complained of extreme generalized weakness.  Fifty- 
three, or 14.6 per cent, of the patients did not have any symptoms 
referable to the cardiorespiratory system. Cough, weakness, edema, 
palpitation and edema also are symptoms of syphilis of the cardiovas- 
cular system. However, in the presence of syphilis and any of the 
important symptoms of syphilitic vascular involvement, concomitant 
aneurysm should be suspected. 

Abnormalities of the Cardiovascular System—The heart was 
enlarged in 103, or 30.4 per cent, of the cases of intrathoracic aneurysm. 
In a great many cases the cardiac murmurs clearly indicated the pres- 
ence of valvular defects which could account for the cardiac enlarge- 
ment. In addition, the rather high incidence of arteriosclerosis (18 per 
cent) and the relative frequency of a systolic blood pressure of more 
than 150 mm. of mercury (in 96, or 28.3 per cent, of the cases) indicate 
that this factor also can contribute to the presence of cardiac enlarge- 
ment. Significant enlargement, grades 2 to 4, was present in only 10 
per cent of the cases. 

Eighty-one patients, or 23.9 per cent, were suffering from various 
degrees of arteriosclerosis, grades 1 to 4; 19, or 5.6 per cent, had rather 
severe arteriosclerotic involvement (grade 3 or 4). This may be cor- 
related with the observation that 57.5 per cent of the patients were 51 
or more years of age and the incidence of syphilis was comparatively 
low (88.4 per cent). 

The aortic second sound was accentuated in 48, or 14.2 per cent, of 
the cases. 

Systolic murmurs were present in 169, or 49.8 per cent, of the cases 
of intrathoracic aneurysm. The systolic murmurs were best heard at 
the aortic area in 71 cases, at the apex in 52 cases and at the pulmonic 
area in 30 cases. In 9 cases systolic murmurs were heard in all aus- 
cultatory areas, and in 7 cases the site of the murmur was not specified. 
Diastolic murmurs were present in 69, or 20.4 per cent, of the cases. 
The diastolic murmurs were best heard at the aortic area in 32 cases, 
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at the apex in 17 cases and at the pulmonic area in 10 cases. In 
cases the murmur was heard in all the auscultatory areas, and in 
other cases the site of maximal intensity of the murmur was not speci 
fied. Systolic and diastolic murmurs often were present in the sam 
patient, but specific data regarding this point were not collected. 

In 65 cases detectable differences in the pulse or blood pressur 
were elicited when the two arms were compared. Differences in th: 
pulse are not as significant as differences in the blood pressure or a 
delayed pulse on one side. In 53, or 15.6 per cent, of the cases, 1 
difference in the pulse or blood pressure could be elicited. In 3 of th 
cases of aneurysm of the subclavian artery a difference in the characte: 
of the pulse or blood pressure was noted, and in 4 cases definite efforts 
to reveal such differences were unsuccessful. 

Physical Findings.—In 97, or 28.6 per cent, of the cases of intra- 
thoracic aneurysm, either a pulsating or an expansile mass was observed. 
A palpable mass which was neither expansile nor pulsating was present 
in 49 cases. In 11 cases the mass was tender. A thrill was felt in the 
mass in 28 cases, and a bruit was present in the region of the aneurysm 
in 32 cases. Tracheal tug was present in 62 cases, and diastolic shock 
was mentioned in 17 cases. 

Mediastinal widening was observed in 70 cases. There was evidence 
of bronchial occlusion in 18 cases. Seven patients had clubbed fingers. 
Cyanosis was present in 23 cases. The right vocal cord was fixed in 6 
cases and the left vocal cord in 31 cases. An additional patient had 
paralysis of both vocal cords, but this was thought to be the result of 
syphilitic mediastinitis. Physical examination did not disclose any 
abnormality in 10 cases; in 4 of these cases there was an aneurysm of 
the descending aorta. 

The average duration of symptoms before the diagnosis was made 
at the clinic was thirty-six months. The more remote the aneurysm 
was from the heart, the longer the symptoms had been present before 
a diagnosis was made. In 116 cases information was obtained regard- 
ing the length of life after the diagnosis was established. The diagnosis 
was confirmed at necropsy in 35 of these cases. In 81 cases the patient 
lived from a few hours to ten years after the diagnosis was made, the 
average duration of life after diagnosis being twenty and one-half 
months. 

ABDOMINAL ANEURYSM 


Of the patients with abdominal aneurysm, 68.7 per cent were males 
and 31.3 per cent were females. The abdominal aorta was involved 
in 32.5 per cent of the cases, and multiple aneurysms were present in 
21.3 per cent of the cases. In 3 cases thoracic and abdominal aneurysms 
were both present. The incidence of syphilis was rather low, as evi- 
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ence of syphilis was obtained in only 8.8 per cent of the cases. In 
6.2 per cent of the cases the patients were more than 51 years of age. 
his suggests the importance of arteriosclerosis as the etiologic agent 


aneurysm in this region. 


[hirty-two patients, or 40 per cent, had significant degrees of arterio- 


clerosis; and 21 patients, or 26.2 per cent, had a severe degree of 
rteriosclerosis (grade 3 or 4). 

Bacterial endocarditis was the responsible factor in 2 cases of 
mycotic aneurysm; in 1 of these cases the splenic artery was involved 
and in the other the renal artery. In only 1 case did an aneurysm of 
the splenic artery produce symptoms, and in this case there were no 
symptoms until rupture of the mycotic aneurysm caused a fatal 
hemorrhage. 

In 39, or 48.8 per cent of the cases there were no symptoms that 
were directly referable to the aneurysm. Symptoms of cardiovascular 
disease and generalized arteriosclerosis predominated. An abdominal 
mass was detected in 24, or 30 per cent, of the cases. The mass had 
been detected by the patient in 8, or 10 per cent, of the cases. The 
mass was observed to pulsate in 22, or 27.5 per cent, of the cases and 
was expansile in 5, or 6.3 per cent, of the cases. A bruit was present 
over the mass in 9, or 11.3 per cent, of the cases. Gastrointestinal 
symptoms were present in 7, or 8.8 per cent, of the cases. 

Abdominal pain was present in 12 cases; in 1 case it was localized in 
the right upper quadrant of the abdomen and in 2 cases in the left lower 
quadrant. The systolic blood pressure was more than 150 mm. of 
mercury in 18, or 22.5 per cent, of the cases. Calcification was present 
in the wall of the aneurysm in 5, or 6.3 per cent, of the cases. 

In 65, or 81.3 per cent, of the cases the diagnosis of aneurysm was 


verified by operation or necropsy. 


ANEURYSM OF THE PERIPHERAL ARTERIES 

In 21, or 3.5 per cent, of the entire series of cases the aneurysm 
involved the peripheral arteries of an extremity. Trauma was the 
cause of the aneurysm in 7 cases. Cases of congenital and acquired 
arteriovenous aneurysm have not been included in this group. 

In the cases of aneurysm of the peripheral arteries the predom- 
inance of the male sex was evident, as it was in the cases in the other 
groups. Although the total number of cases is small, the significance 
of syphilis as an etiologic agent appears to be slight. Aneurysm of an 
extremity occurs earlier in life than aneurysm in other parts of the 
body ; 38 per cent of the patients were less than 41 years of age. 

Physical signs, for the most part, depend on the situation and the 
size of the aneurysm. No attempt is made in this paper to list these, 
as they are so well known. 
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Arteriosclerosis was present in 30 per cent of the cases. In 1 case 
of aneurysm of the femoral artery, bacterial endocarditis was present 
and may be considered the etiologic agent. 


MISCELLANEOUS ANEURYSMS 

This group included 13 cases. The following arteries were involved: 
an artery in the hypopharynx in 2 cases, an unspecified artery in th 
posterior cervical region in 1 case, an artery within the orbit in 2 cases, 
the ophthalmic artery in 1 case, an unnamed artery of the cheek in | 
case and a coronary artery in 6 cases. The aneurysm of the coronary 
artery was an incidental finding at necropsy in each case. 

In 62 per cent of this group of cases the patients were males. A 
positive reaction to the Wassermann test of the serum was obtained in 
only 1 case (7.7 per cent) ; in this case there was an aneurysm of on 
of the coronary vessels. In this small group of cases, 69.2 per cent 
of the patients were more than 50 years of age. Four of the patients 
complained of a mass. A bruit was observed in 2 cases, a thrill was 
present in 3 cases and in 3 cases the mass was observed to pulsate. 
The systolic blood pressure was more than 150 mm. of mercury in 6, 
or 46 per cent, of the cases. An enlarged heart was found in 1 case, 
and severe arteriosclerosis (grade 3) was present in 2 cases. In 1 case 
of aneurysm of the orbit, erosion of the wall of the orbit was noted 
during roentgenologic examination. 

Proptosis was present in both cases of aneurysm of the orbit. Loss 
of vision was present in 1 of these cases and also in the case of aneurysm 
of the ophthalmic artery. In 1 case aneurysm of the hypopharynx 
produced Horner’s syndrome by pressure on the cervical sympathetic 
nerves. 

SUMMARY 

A total of 596 cases of aneurysm were recorded at the Mayo Clinic 
in the years 1925 to 1935, inclusive. In this series of cases, 143 of the 
aneurysms were intracranial, 339 were intrathoracic, 80 were intra- 
abdominal, 21 involved the extremities and 13 were of a miscellaneous 
character. Syphilis was present in 3.5 per cent of the cases of intra- 
cranial aneurysm, in 70 per cent of the cases of thoracic aneurysm, in 
8.8 per cent of the cases of intra-abdominal aneurysm, in 9.5 per cent 


of the cases of aneurysm of an extremity, and in 7.7 per cent of the 
miscellaneous cases of aneurysm. In a total of 172, or 28.9 per cent, 
of the 596 cases the diagnosis of aneurysm was verified at operation 


or necropsy. 
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This presentation of cases and review of the literature were 
prompted by a case of meningococcic arthritis (the patient was seen at 
3ellevue Hospital during the aftermath of cerebrospinal meningitis) 
which went on to destroy several joints and produce ankylosis. This 
was contrary to my understanding of the prognosis in this condition. 
Preliminary investigation in the standard textbooks of medicine, includ- 
ing the various larger systems, revealed only cursory mention of this 
complication of epidemic meningitis. 

Thus Herrick,’ in Cecil’s “Textbook of Medicine,” said only that 
arthritis and arthralgias may occur and complicate the diagnosis in the 
early stages and that the prognosis is usually good. Leake,’ in Tice’s 
“Practice of Medicine,” stated that the outcome of arthritis due to the 
meningococcus is not as serious as might be imagined and that there 
tends to be spontaneous and complete recovery. Rolleston and 
Andrewes,® in Nelson’s system of medicine, repeated this with a more 
complete discussion; similarly, Gordon,* in the “Cyclopedia of Medi- 
cine,” and Osler and McCrae ° in their textbook merely mentioned this 
condition and stated no prognosis. It was primarily to check the 


accuracy of this general concept that a review of all the cases that could 


be discovered was undertaken. 


From the Orthopedic Service of Dr. Krida, Bellevue Hospital, and the 
Orthopedic Service, Mount Sinai Hospital. The cases were taken from the Pediatric 
and the Third and the Fourth Medical Division of Bellevue Hospital and from the 
Pediatric, Medical and Neurologic services of Mount Sinai Hospital. 

1. Herrick, W. W.: Cerebrospinal Fever, in Cecil, R. L.: A Textbook of 
Medicine, Philadelphia, W. B. Saunders Company, 1927, p. 117. 

2. Leake, J. P.: Meningitis, in Tice, F.: Practice of Medicine, New York, 
W. F. Prior Company, 1920, vol. 3. 

3. Rolleston, H., and Andrewes, F. W.: Cerebrospinal Fever, in Nelson Loose- 
Leaf Living Medicine, New York, Thomas Nelson & Sons, 1926, vol. 2, p. 45. 

4. Gordon, J. E.: Meningococcic Meningitis, in Piersol, G. M.; Bortz, E. L., 
and others: Cyclopedia of Medicine, Philadelphia, F. A. Davis Company, 1933, 
vol. 8, p. 723. 

5. Osler, W., and McCrae, T.: Meningitis, in Principles and Practice of 
Medicine, ed. 8, New York, D. Appleton and Company, 1912, p. 113. 
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This complication of cerebrospinal fever was recognized long before 
the discovery of the meningococcus in 1887 by Weichselbaum.® The 
earliest clinical mention was made by Welch,’ in 1810, and by North,' 
in 1811, both of whom gave excellent, though brief, descriptions. Still,‘ 
in 1898, and Gwyn,’ in 1899, first recovered the organism from the 
involved joint as well as from the blood and spinal fluid, and Osler? 
shortly afterward described the clinical characteristics in rather broad 
terms. Numerous reports on individual cases of meningococcic arthritis 
date back to 1856 in the French literature. These accounts extend up 
to the great epidemics which occurred just before, during and after 
the World War. Sainton *? listed at least a dozen papers, including the 
detailed reports of Netter and Deble, Comby and Sevestre, Netter and 
Durand, Lafosse, Maille and Sainton (in several papers written with 
various co-authors). 

The epidemics of cerebrospinal fever in military and naval encamp- 
ments led to the excellent descriptions of the various manifestations of 
meningococcic infection by Rolleston,’® in England, and by Herrick *4 
and Parkhurst,’® in the United States, who described the largest group 
of cases of extrameningeal manifestations of meningococcic infection 
ever collected. In the last mentioned paper ‘® was given a more or less 
complete review of the literature up to 1919 on the articular complica- 
tions of this disease. 

Since 1919 the descriptions of this subject have been few and far 
between, consisting mainly of case reports. Weill, Dufourt and Bocca * 
reported a fatal case.in a 17 day old infant who had arthritis of the left 
knee and a cervical abscess, originating from the sternoclavicular joint, 
with no meningitis. Culture of the pus in the cervical abscess showed 
meningococci, which were also found in an abscess in the breast and in 
the nasopharynx of the mother. Jaffe '” gave details on case 4 of the 


present series (table 1). Kobayashi ?* presented a 4 month old girl who 


6. Park, W. H.; Williams, A. W., and Krumwiede, C.: Pathogenic Micro- 
organisms, ed. 9, Philadelphia, Lea & Febiger, 1929, p. 358. 

7. Welch, T.: Dissertations of the Massachusetts Medical Society, 1813, vol. 2, 
p. 135; cited by Osler.11 

8. North, E.: A Treatise on a Malignant Epidemic, Commonly Called Spotted 
Fever, New York, T. & F. Swords, 1811; cited by Osler. 

9. Still, G. F.: J. Path. & Bact. 5:147, 1898. 

10. Gwyn, N. B.: Bull. Johns Hopkins Hosp. 10:112, 1899. 

11. Osler, W.: Arthritis of Cerebrospinal Fever, Brit. M. J. 1:1521, 1899. 

12. Sainton, P.: Lancet 1:1080 (June 21) 1919. 

13. Rolleston, H.: Lancet 1:645 (April 19) 1919. 

14. Herrick, W. W.: (a) Extrameningeal Meningococcus Infections, Arch. Int. 
Med. 23:409 (April) 1919; (b) Bull. New York Acad. Med. 7:487 (July) 1931. 

15. Herrick, W. W., and Parkhurst, G. M.: Am. J. M. Sc. 158:473 (Oct.) 1919. 

16. Weill, E.; Dufourt, A., and Bocca: Lyon méd. 130:504, 1921. 

17. Jaffe, H.: J. Mt. Sinai Hosp. 1:23 (May-June) 1934. 

18. Kobayashi: Orient. J. Dis. Infants 16:22, 1934. 
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had the onset of diffuse arthritis of both feet, elbows, knees and hands, 
with swelling, fluctuation and formation of fluid, from which were 
cultured meningococci. There were no meningeal symptoms, and com- 
plete cure was obtained in three months. Campbell and Greenfield *° 
also presented a case of “cryptogenetic” arthritis of the knee of unknown 
etiology in a 15 month old boy. Culture of the fluid revealed meningo- 
cocci; the outcome was not reported. 

Several papers,*° in addition, on so-called postmeningitic spondylitis, 
to be discussed presently, make up all that has been written on this 
subject since the World War except Herrick’s **” review, in 1931, of his 
experience during the war. Therefore, the scope of this paper was 
enlarged to include a general review of the entire subject and the 
presentation of 23 cases, many of them illustrating points in the clinical 
picture, diagnosis and prognosis of the condition previously scattered 
through the literature. 

INCIDENCE 

The reports of these cases (table 1) were selected from the records 
of Bellevue Hospital (17 cases), of Mount Sinai Hospitai (4 cases) 
and of private physicians (2 cases), making 23 cases in all; records of 
the last ten years only were examined. It was impossible to estimate, 
from the various sources, the exact incidence of articular complications 
of meningococcic infection. All the patients had meningitis at some 
time during the course of the disease ; some had clinical and bacteriologic 
meningococcemia. In the literature,” the incidence of articular lesions 
is given as 4.8 to 20 per cent in various epidemics at different times. 

In 6.5 per cent of Herrick’s series ** of 902 cases of infection with 
meningococci there was articular involvement. Rolleston, in the British 
Navy epidemic, reported an incidence of 4.8 per cent, and Councilman, 
Mallory and Wright, cited by Herrick and Parkhurst,’® reported 5.4 per 
cent. Sainton,’? however, reported the incidence as being nearer 20 
per cent. He emphasized the transiency in many of the cases, the 
dramatic nature of the meningitis and the extreme sickness of the 
patient, which made detailed examination of joints more difficult, causing 


the condition to be missed entirely in many cases. He said he believed 
f 


the incidence to be much higher than is generally thought and that i 
carefully sought, infection of the joints is more often demonstrable. 
In a recent series of cases of epidemic meningitis in 169 children at 
3ellevue Hospital the incidence was 7.7 per cent.”* 


19. Campbell, W., and Greenfield, E. C.: South African M. J. 10:545 (Aug. 8) 
1936. 

20. (a) Epstein, S.: Am. J. M. Sc. 163:401 (March) 1922; (b) M. J. & Rec. 
128:219 (Sept. 5) 1928. (c) Billington, R. W.: Spondylitis Following Cerebro- 
spinal Meningitis, J. A. M. A. 83:683 (Aug. 30) 1924. 

21. Sainton.12 Rolleston.13 

22. Bolduan, N.: Personal communication to the author. 





No. 
of 


Cases Yr. 


1 


Primary 
Infection 


Meningitis 


Age, 
Severity 
Moderate 


Sex 


49 M 


41% Meningitis Moderate 


Meningitis Severe 


Arthritis; Severe 
meningo- 


coccemia 


Meningitis Mild 


Meningitis Moderate 


Meningitis Severe 


Meningitis Moderate 


Meningitis Severe 


Arthritis; Moderate 


meningitis 


Meningitis Moderate 


Meningitis; Severe 
infection of 
abdomen and 


throat 


Meningitis; Moderate 


pain in ear 


Meningitis Moderate 


Meningitis Moderate 


Meningitis Severe 
and meningo- 


eoecemia 


Meningitis Severe 


Meningitis Severe 


Meningitis Moderate 


Meningitis Mild 


M Meningitis Moderate 


(Dr. Wishner’s case, described fin text) 


(Dr. Lippmann’s ¢ 


Proot of 
Meningococci 
Spinal fluid, 
smear 


Spinal fluid, 
culture 


Spinal fluid, 
culture 


Spinal fluid 
and wrist 
fluid, culture 
Spinal fluid 
and knee 
fluid, culture 
Spinal fluid, 
culture 


Spinal fluid, 
culture 
Spinal fluid, 
smear 
Spinal fluid, 
smear 


Spinal fluid, 
cells, ete. 


Spinal fluid, 
culture 


Spinal fluid, 
culture 


Spinal fluid, 
cells, etc. 


Spinal fluid, 
culture 


Spinal fluid 
and knee 
fluid, cells, 
etc. 

Spinal fluid 
and knee 
fluid, culture 
Spinal fluid, 
culture 
Spinal fluid, 
culture 
Fluid, cells, 
ete. 


Smear only 


Culture 


ase, described in text) 


Onset of 


Articular 


Involve- 
ment 


7 days 


10 days 


Wrist, 
2 days; 
hip and 
elbow 
244 mo. 


2 wk. 


10 days 


6 days 


3 wk. 
3 wk. 


4 wk. 


2 days 


4-6 days 


6 days 
to 4 wk. 


2 wk. 


10 days 


9 days 


3 days 


8 days 
8-5 days 


9 days 


2-5 days 


2 days 


Onset of 


Serum 
Sickness 


6-9 days 
8-9 days 


No other 
signs 


No other 
signs 


No other 
signs 


10 days 


10 days 


7-8 days 


6 days 


9 days 


8 days 


7 days 


TABLE 1.—M, 


Joints 
Involved 


Tarsal and 
metatarsal 
left 

Left knee 


Right wrist, 
hip, left 
elbow 


Right wrist 
and ankle 


Right knee 


Right knee, 
wrists, fingers, 
hip and ankles 


Fingers 
Left knee 


Left ankle and 
both hands 


Left hand 


Both hands, 
wrists, ankle 
and knee 


Wrist, fingers, 
elbows and 
knee 


Left elbow 
and hip 


Right elbow 


Right knee 


Nearly all 
joints 


Diffuse in all 
joints 


Right knee 
and elbow 


Many joints 


Knee, fingers 


Left elbow 


Degree of 
Involvement 
Red, tender 
and swollen 


Effusion 


Edema, de 
formity and 
limited 
motion 


Infiltration, 
swelling, 
heat and pai 


Fluid, ete 


Swelling and 
fluid 


Swelling 


Pain, stiff- 
ness and fever 
Swelling, 
painful 
and red 
Swelling, 
painful 
and red 
Swelling, 
painful 
and red 
Severe: de- 
structive 


Swelling, 
pain and 
heat 
Swelling, 
pain and 
heat 
Purulent 
fluid and 
deformity 


Inflamma- 
tion, fluid, ete 


Inflamma- 
tion, fluid, et« 
Inflamma- 
tion, fluid, ete 
Slight inflam 
mation, fluid, 
ete. 


Inflamma 
tion, fluid, ete. 


Slight inflam- 
mation, fluid, 
ete. 








Other 
Complications 


Iridocyclitis 


Encephalitis 


Syphilis, 


hepatitis and 
pneumonia 


Deafness 


Strabismus and 
conjunctivitis 


Pregnancy 


Deaf-mute 


Coma 


Acute purulent 
otitis media 


Bilateral acute 
purulent 
otitis media 


Specific 
Serum, intra- 
spinal and 
intravenous 
Serum, intra- 
spinal and 
intravenous 
Serum, intra- 
spinal and 
intravenous 


Serum, intra 
spinal and 
Intravenous 
Serum, intra- 
spina 


Serum, intra- 
spinal 


Serum, intra- 
spinal 
Serum, intra- 
spinal 
Serum, intra- 
spinal and 
intravenous 
Serum, intra- 
spinal and 
intravenous 
Serum, intra- 
spinal 


Serum, intra- 
spinal 


Serum, intra- 
spinal 


Serum, intra- 
spinal 


Serum, intra- 
spinal 


Intraspinal, 
intravenous 
and into knee 


Intraspinal and 
intravenous 
Intraspinal 


Intraspinal 


Intraspinal 


Treatment 


Orthopedic 


Traction 


Manipulation; 
drainage 


Wrist fluid, 


aspiration 


Aspiration; 
splint 


Aspiration 


Aspiration 
and traction 


Wrist and 
knee splints; 
aspiration 


Splint 





Follow- 


Miscellaneous 
Diathermy 


p 
Period 
6 wk. 


2 mo. 


Physical 
therapy 


Physical 
therapy 


Physical ther 
apy; fever 
therapy; blood 
transfusion 


Physical 
therapy 


Physical 
therapy 


Outcome 


Joints 
Resolution 


General 
Cure 
Ocular defect 


Resolution 


Residual 
encephalitis 


Wrist cured; 
elbow and 
hip stiff 


Death due to 
pneumonia 


Ankle cured; 
wrist better 

Slight limita- Cured 
tion of flexion 


Resolution Cured 


Cured 


solution Cured 


solution Death 


solution 


Resolution Cure 


Ankylosis right 
elbow, wrist, 
carpometacarpal 
joints; partial 
ankylosis 

left elbow 
Resolution 


Recovery 


Resolution Cure 


Slight limita- 
tion of flexion 


Recovery 


Slight residual 
general stiff- 
ness 


Recovery 


Unchanged Death, 6 days 


Resolution Cure 


Resolution Cure 
Resolution 


Cure 


Resolution Cure 





ARCHIVES 


OF 


INTERNAL 


CLASSIFICATION 


MEDICINE 


The present series of cases falls naturally into three major groups 


which are not sharply delineated. 


This corresponds with the classifica- 


tion given by Herrick and Parkhurst;**° the main characteristics are 
outlined in table 2 and will be discussed in detail. 

Another classification depends on the occurrence of meningitis and 
the temporal relation of the arthritis to the meningeal symptoms, thus: 


I. Meningococcic arthritis may be associated with epidemic menin- 


gitis. 


(a) It may occur from a few days to as long as two months before 


the meningitis, in polyarticular fashion, resembling rheumatic fever, 


TABLE 2.—Meningococcic Arthritis (After Herrick and Parkhurst) 








QOCUFTENED....22000.08 


Joints involved... 


Pathologie data...... 


Bacteriologic data... 
ain.. ascebis 


Redness........ 
Swelling. . eucws 
Tenderness. . 


Type of infection 
Rash on skin. 


Complications 


Prognosis. . . 
Treatment........ 


Type A 
At onset 


Symmetric polyarthritis; 
almost all joints and 
extremities 

Hemorrhage, periartic- 
ular or intra-articular 

Exudate not examined 

Severe 

Marked 

Slight or absent 

Marked 

Marked 

Fulminating and severe 

Hemorrhagic 

Short 

Panophthalmia, epi- 
didymitis, ete. 

Poor 

General serotherapy 





gonorrheal arthritis or some other disorder. 


presented. 


Type B 
Several days later; 


average of 5 days 
One joint, usually knee 


Purulent arthritis 


Meningococci in % 
Moderate 

Slight or absent 
Marked 

Slight 

Slight 

Mild or moderate 
Inconstant 

Long 

Infrequent 


Good 
Serum, general and local 


(b) It may occur during the acute meningitis. 


Type C 
After 6th day 


One or several 


Serous arthritis 


Negative 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

No relation 
Urticarial; erythema 
Short 

Serum sickness 


Good 
Rest 


Several such cases will be 


(c) Finally, it may occur after the meningeal symptoms have sub- 
sided, usually from the fourth to the seventh day of the infection but at 
times anywhere up to the thirty-fifth day. 


II. Meningococcic infection of the joints may occur, with sepsis, 


apart from the meningitis. 


None of the present cases were of this type, 


although a few appeared so until the late appearance of meningitis. 


III. It may occur as an isolated localized infection, with no other 
foci in the body. None of the present cases were of this type. These 
constitute the rarest ones, examples of which are reported by Weill, 
‘Dufourt and Bocca*® (even autopsy showed no meningitis or sepsis), 
Kobayashi ** and Campbell and Greenfield.*® Of course, mild meningitis 
or sepsis might easily have been missed. 
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PATHOLOGY 


The inflammation is mainly periarticular in the ordinary cases, as 
studied post mortem by Still, Osler and the French workers (quoted by 
Herrick and Parkhurst **). In the early, arthralgic, rheumatic or poly- 
arthritic type of case (group A) the lesions are hemorrhagic, correspond- 


ing with the purpuric spots in the skin and causing articular irritation 
from their location in the synovial structures resembling Schonlein’s 
purpura. These nearly always subside, but at times the organisms gain 
a foothold and produce a more typical true arthritis and/or periarthritis, 
usually in one but occasionally in several joints (group B). 

The type of inflammation varies, exactly as in gonorrheal arthritis, 
from mild serous to seropurulent, subacute plastic, frank purulent and 
acute destructive forms. The outcome is by no means uniformly favora- 
ble, depending on the severity of the local lesions and the efficacy of the 
specific treatment. Destruction and ankylosis do occur. 


CLINICAL CHARACTERISTICS 

From table 1, as well as the literature, it is seen that the age, sex, 
severity of the general infection, duration of the infection and type of 
treatment (excluding the more recent specific antitoxic antiserum and 
sulfanilamide, which cannot as yet be accurately evaluated) have no 
influence on the severity, frequency, duration or joints involved in 
the arthritic lesions. In 2 cases the articular manifestations preceded 
the meningitis, and in several others the meningeal signs were of such 
low grade, compared with the accompanying arthritic symptoms, that 
the diagnosis was confused. These cases will be detailed later. In the 
remaining cases the onset of articular manifestations ranged from the 
second or third day after full-blown meningitis to as late as four weeks. 
In case 3 obvious articular involvement was present only after two and 
one-half months, but the patient was in such prolonged stupor and the 
lesions were so deeply placed that it is likely that this involvement had 
been overlooked until then. Over half the patients showed articular 
involvement between the fifth and the twelfth day after onset of the 
general infection. Serum sickness occurred in 11 cases, with several 
others questionable, swelling of the joints being the only symptom. 

The joints involved in this series, in the order of their frequency, 
were : 

No. of Cases No. of Cases 


Hip 
Tarsus 
All joints... 
Of the joints which became badly destroyed, the elbow was involved 
in 2 cases, the hip in 2, the wrist in 1 and the knee in 1. Involvement 
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of the knees and hands tended to be more arthritic than arthralgic, with 
effusion and much periarticular infiltration. According to Rolleston, in 
young children the small joints of the hands and feet are prone to be 
attacked. This held true with respect to the infant in the present 
series. In the ordinary type of infection (group B) involvement of the 
knees predominates by far. 


GROUP A (TABLE 2): CASES IN WHICH THE MORTALITY IS 
HIGH BUT THERE IS SCANT ARTICULAR INVOLVEMENT 

These cases are of the polyarthritic, arthralgic, “rheumatic” type, th 
articular symptoms occurring in the first few days of generalized infec- 
tion, not infrequenly before the full-blown meningeal picture is obvious 
This type of condition usually accompanies the meningococcemic form 
of the disease, with a severe rash and stormy course, although the 
articular manifestations are often transient. This corresponds with 
small, petechial hemorrhages adjacent to and within the joints. There 
may be slight effusion, but considerable pain and tenderness are char- 
acteristic; and other metastatic complications, such as_ iridocyclitis, 
panophthalmia, deafness and endocarditis, are common. Occasionally, 
after a few days, instead of subsiding, the symptoms merge with those 
noted in the cases in group B and even group C. 

Herrick and Parkhurst reported 12 such cases, with death occurring 
in one third of them. The wrists and knees were mainly involved, 
with the ankles and elbows next in order. In 2 cases meningitis was 
not present. Cecil and Soper ** reported 4 cases of meningococcic 
sepsis with arthritis but without meningitis. Except for that, they 
resembled the present cases. In preparing this report, a separate group 
of cases of chronic meningococcemia and meningitis were investigated 
both at Bellevue Hospital and at Mount Sinai Hospital, but in none was 
arthritis found. In most of them arthralgias were mentioned, but there 
was not enough inflammation to warrant a diagnosis of arthritis. Never- 
theless, in any case of prolonged fever with obscure polyarthritis, 
meningococcemic infection without meningitis must be suspected and 
proper bacteriologic studies undertaken. 

It will be obvious how in some of these cases the condition resembles 
other, more common types of arthritis, making the differential diagnosis, 
especially before meningeal signs appear, difficult. The great resem- 
blance to gonorrheal arthritis and rheumatic fever must, above all, be 
emphasized. 

Case 16.—A 42 year old man entered the hospital with a fulminating general 
infection. Cardiac valvular disease was discovered at once, and the problem 
of rheumatic activation was presented. Diffuse polyarthritis began on the second 


23. Cecil, R. L., and Soper, W. B.: Meningococcus Endocarditis, with Septi- 
cemia: Its Bearing on the Mode of Infection in Epidemic Cerebrospinal Menin- 
gitis, Arch. Int. Med. 8:1 (July) 1911. 
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day and spread to involve all the joints, but chiefly the wrists and knees. In 
iddition, two gonorrheal complement fixation tests of the blood showed a 3 plus 
reaction, and for a time the diagnosis of gonorrheal arthritis was favored. It 
was only with the appearance of frank meningitis and culture of meningococci in 
the spinal fluid that the true nature of the inflammation was suspected, about a 
week after entry. The meningitis responded at once to large doses of serum 
intrathecally and intravenously, but the arthritis ran a prolonged course, lasting 
three months, with final complete recovery. On one occasion specific antiserum 
was injected into the more severely involved knee. 


Comment.—This case illustrates some of the difficulties of making a 
diagnosis in the absence of meningitis. The presence of gonorrheal 
arthritis was strongly suspected, as well as reactivation of old rheumatic 
fever, until similar organisms from the spinal fluid and from the knee 
were shown to be meningococci. 


Case 17.—A 3 year old boy presented signs of severe meningeal and meningo- 
coccemic involvement, with marked coma, cutaneous signs and diffuse articular 
inflammation, from the third day of the illness. Culture of the spinal fluid 
showed meningococci, but, despite the administration of large doses of serum 
intraspinally and intravenously, the boy died on the sixth day. 

CAsE 22 (Dr. J. Wishner has given me permission to report this case).—A middle- 
aged woman entered the hospital with a history of chills, fever and arthritis of 
both wrists and ankles of four days’ duration. The temperature was high, and 
there was a rash. The knees were involved soon after entry. Blood culture, as 
well as the general laboratory study showed no abnormality. Both knees were 
aspirated, and culture of the fluid and smears did not show meningococci. Plaster 
splints were applied to the knees and ankles in the second week. It was only in 
the third week that meningitis appeared and the spinal fluid was found to con- 
tain meningococci. Serum was given intraspinally, and both the meningitis 
and the arthritis cleared up one month after entry. The patient made a complete 
recovery. 


Comment.—These cases also illustrate the diagnostic errors that 


may be made in cases of meningococcic “rheumatism” without menin- 


gitis. The articular involvement was followed by meningitis in about 
two and a half weeks, and it was only then that the correct diagnosis 
was made. This premeningeal picture corresponds exactly with that 
described by Sainton and Herrick. 


GROUP B: CASES OF THE COMMON TYPE, IN WHICH GROSS 
INFLAMMATION OF THE JOINTS IS PRESENT 

The characteristics in this group are given in table 2. The symptoms 
occur mainly after the fifth day. When they coincide with the mani- 
festations of serum sickness and are mild, they may be mistaken for 
those observed in the cases in group C. These are the cases in which 
the involvement is characteristically monoarthritic ; if it is multiple, one 
joint is more involved than the others. Effusion is the outstanding 
feature, with much swelling, but there is relatively little pain, tenderness 
or limitation of motion. This is mentioned as characteristic of meningo- 
coccic involvement of the joints by nearly all the authors who have been 
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consulted. While true frequently, it is by no means invariably true, 
depending entirely on the severity of the infection. In several of the 
cases in this series the pain required morphine and splinting, and 
flexion contracture occurred. In the cases of destructive involvement, 
swelling, heat, pain and local inflammation were marked, and limitation 
of motion was extreme. Much is made in the literature of a typical 
articular fluid. However, little difference is seen between this exudate 
and the inflammatory exudates obtained in cases of acute infectious 
arthritis of other types. The fluid varies from mucinous, serous, to 
seropurulent and may even, uncommonly, contain thick pus. It is often 
hemorrhagic and brown, because of the presence of old blood. Menin 
gococci are cultured in one-third to one-half the cases and on smear 
may be both extracellular and intracellular. The fluid contains a pre 
ponderance of polymorphonuclears and an increased amount of protein. 

Herrick and Parkhurst reported 16 cases of this type, and Sainton 
in his various reports mentioned a total of 17 cases. In both series and 
in the present one the knee was by far the most often involved. The 
mortality in these cases was less than that in the cases in group A and 


less than the general average mortality in epidemic meningitis, although 


the articular involvement was more severe. At least 14 of the present 
cases fall in this group. Fluid was aspirated in 6 of these cases, and 
meningococci were grown in 3 cases (fluid from the knee in 2 cases and 
from the wrist in 1 case); in the 3 other cases the fluid was obtained 
from the knee. 


Case 1.—A 49 year old man entered the hospital with a three day history 
of fever, cramps and other symptoms. Several purpuric spots and early signs 
of meningitis were present. On lumbar puncture cloudy fluid was obtained which 
showed gram-negative diplococci on smear, though culture was sterile. Other 
laboratory studies showed a high leukocyte count, with an increased number of 
polymorphonuclears. The patient was given antiserum intravenously and intra- 
thecally and recovered fairly well in about a week. Four days after entry, 
inflammation of the dorsum of the left foot appeared, with redness, swelling, 
pain and tenderness. The symptoms did not fluctuate, and after ten days a roent- 
genogram revealed evidence of atrophy and arthritis about the tarsal and meta- 
tarsal joints. The lesion gradually subsided with no local therapy except short 
wave diathermy. The patient also had a mild serum reaction. 


CasE 4 (reported by Jaffe 17).—A 66 year old Italian had had arthritis with 
fever thirty years before. He was known to have had syphilis two years before 
and was admitted because of a “postarsphenamine reaction,” with jaundice, chills, 
fever of three weeks’ duration, and pain, swelling and inflammation of the right 
wrist and ankle for ten days. Physical examination showed much periarthritis 
and arthritis, with swelling and infiltration of the right wrist and ankle. The 
Wassermann and Kahn tests of the blood gave a 4 plus reaction. At first the 
patient was believed to have arsphenamine hepatitis and gonorrheal arthritis, recent 
exposure having been admitted. Aspiration of fluid from the right wrist revealed 
intracellular gram-negative diplococci, apparently confirming the diagnosis. How- 
ever, a day or two later, signs of meningeal involvement appeared, confirmed by 
lumbar puncture, and meningococci were cultured from the spinal fluid and the 
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fluid from the wrist (immunologically verified). The patient improved with anti- 
serum treatment; after ten days the joints were normal, and the meningitis sub- 
sided. Two weeks later a recrudescence of the arthritis in the wrist occurred 
with fever but no meningitis; and the patient died in stupor, with jaundice and 
confluent bronchopneumonia, confirmed by autopsy. 

Comment.—Again it is illustrated how readily confusion with gonor- 
rheal or other types of infectious arthritis is possible. In this case, only 
identification of the organisms by agglutination and agglutination absorp- 
tion tests made the diagnosis definite. 

Case 15.—A 20 year old man, a deaf-mute, was transferred from another hospital 
to Bellevue Hospital after cerebrospinal meningitis, which had been successfully 
treated by lumbar puncture and with serum, although culture and smears had 
not shown meningococci. Serum sickness developed on the sixth day and inflam- 
mation of the right knee three days later. This was not serum arthritis but acute 
arthritis, the knee being held in semiflexion, with only 5 to 10 degrees of motion. 
Fluid, periarticular infiltration and local heat were marked. The spinal fluid 
at this time was normal. Fluid from the knee was sterile but was typical 
articular exudate. The fever was low grade for two weeks, the curve then 
becoming flat. After one puncture of the knee the fluid disappeared. Traction 
was applied after a week or two, and gradually the deformity and arthritis sub- 
sided, aided by mild physical therapy with complete recovery of all motion. 

Case 5.—A 44 year old woman was acutely ill with typical severe meningo- 
coccic meningitis. She presented a picture of peritoneal irritation and generalized 
petechial rash. The spinal fluid contained meningococci, but blood culture was 
sterile. The fever subsided at once with specific therapy (lumbar punctures and 
serum), and the spinal fluid became normal, with subsidence of the meningitis 
in five days. Ten days after entry, severe arthritis of the right knee developed, 
the diagnosis being verified by aspiration and culture of meningococci from the 
fluid from the knee. The temperature rose to 102 F. With aspiration and 
splinting, the tendency to flexion contracture and mucopurulent effusion was 
gradually overcome. At the time of the patient’s discharge from the hospital, 
the knee was fairly stiff. A follow-up report after one year revealed limitation 
of only 10 degrees of flexion. 


GROUP C: CASES OF MILD INVOLVEMENT OF THE JOINTS 
RESEMBLING THAT IN SERUM SICKNESS 

This group includes those cases in which the condition was confused 
with or actually due to serum sickness. Herrick and Parkhurst pre- 
sented 12 cases, the manifestations being similar whether serum was 
given intramuscularly, intravenously or intrathecally. In the present 
series this difficulty with regard to the differential diagnosis occurred 
about half a dozen times (cases 8, 9, 11, 13 and 14). It is my opinion 
that in most of these cases the involvement of the joints was menin- 
gococcic and not due to serum sickness; however, I have no definite 
proof of this. One patient (case 6) apparently had both serum sickness 
and meningococcic involvement of the joints. 

This difficulty in making a differential diagnosis is inherent in the 
time of occurrence of the serum sickness and in the nature of the 
articular involvement, duration of symptoms and general characteristics, 
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when compared with the characteristics of the less severe forms of the 
group B type of meningococcic arthritis. Table 2 gives the main features 
of this condition, but none of the points mentioned serve to establish 
the differential diagnosis. A serum reaction has been common in menin- 
gitis, as until recently in all cases during an epidemic treatment with 
antiserum has been given as soon as the diagnosis has been made ; usually 
crude serum has been used. Rolleston’*® said the incidence was 67 to 
81 per cent in 1919 and before. Bolduan ** said it was 52 per cent in the 
Bellevue Hospital series of children. 

Rolleston ** stated that the urticarial rash is the most common find- 
ing but that serum arthritis does occur, involving one or more joints 
before, during or, usually, three days after the rash, and consists of pain 
and stiffness rather than swelling. Coca, quoted by Duke,** said that 
the incidence of articular pain and tenderness in a large series of cases 
of serum sickness was from 1 to 1.9 per cent, with involvement of the 
fingers and hands mainly. Mackenzie*® stated that serum disease 
without cutaneous manifestations is rare and that the condition is char- 
acterized by pain and stiffness of the joints, with little to be felt or 
seen; although in rare cases local swelling, heat and other symptoms, 
simulating those of rheumatic fever may be present. Schick,?® who, 
with von Pirquet, published the most widely quoted work on serum 
disease and described a large number of cases of serum sickness, stated 
that articular pains seldom occur but can be intense and annoying, 
involving large or small joints, often only one joint, the condition being 
marked by transience and absence of objective symptoms. 

It is obvious, then, that if meningococcic arthritis occurs in the 
second week of the disease and serum sickness seven to ten days after 
the first dose of serum is given, the two conditions will often 
coincide; and, if the clinical condition is not severe, great difficulty 
will be encountered in making a differential diagnosis. Much depends 
on the occurrence and time relation of an accompanying rash, although 
both conditions can exist in one patient. Fortunately, the distinction 
is not often of practical importance; as, if the articular involvement is 
mild enough to be suspected as being due to serum sickness, the prog- 
nosis of the arthritis is excellent regardless of therapy. In the following 
case both types of involvement were probably present. 


Case 6.—An 11 year old boy entered with the clinical picture of cerebrospinal 
meningitis, with numerous petechiae. The appearance of the spinal fluid was 
typical, and he was given intrathecal injections of serum daily. Smears and 

24. Duke, W. W.: Allergy, Asthma, Hay Fever, Urticaria and Allied Mani- 
festations of Reaction, ed. 2, St. Louis, C. V. Mosby Company, 1925. 

25. Mackenzie, G. M.: Serum Disease, in Cecil, R. L.: A Textbook of Medi- 
cine, Philadelphia, W. B. Saunders Company, 1927, p. 468. 

26. Schick, B.: Serum Disease, in Brennemann, J.: Practice of Pediatrics, 
Hagerstown, Md., W. F. Prior Company, Inc., 1937, vol. 2. 
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culture gave positive evidence at first. On the fifth day, generalized articular 
pains appeared in the right wrist, left hand, both knees and the right shoulder, 
along with lymphadenopathy and swelling of the hands, all suggestive of an 
extensive serum reaction. The right knee then swelled up. He was treated for 
serum sickness, with gradual subsidence of all symptoms except those in the 
right knee. Urticaria appeared at the height of the articular involvement, and 
elevation of the temperature and inflammation of the knee persisted, along with 
deafness. Fluid was aspirated from the knee twice, and then transient pain in 
the left hip and involvement of the right ankle and foot appeared. After this, 
with further specific therapy, gradual improvement of all the joints occurred, 


with complete recovery and discharge in five weeks 


GROUP D: CASES OF SO-CALLED POSTMENINGITIC SPONDYLITIS 

This loose entity is described by Epstein *°” in two reports, in 
which he presented 2 cases in which there was productive spondylitis, 
between the bodies of the third and fourth lumbar vertebrae, with 
narrowing of the intervertebral disks and some destruction of the third 
lumbar vertebra. One patient also had a residual drop foot. He 
attributed these 2 cases to direct meningococcic invasion of the spinal 
bodies, on a metastatic basis. One patient was followed over a year 
before narrowing of the disk became obvious. 

Billington,*** following Epstein’s lead, reported a group of cases of 
“spondylitis after meningitis,” including 35 cases of pain in the back 
after epidemic meningitis. He divided them into cases in which osteo- 
arthritis was noted roentgenographically (in 8 cases there was narrowing 
of the disk between the third and fourth lumbar vertebrae, and in 12 
there was lipping of the vertebral margins), cases in which no changes 
were noted roentgenographically but in which positive physical signs 
were present, and, the largest number, cases in which symptoms were 
present in the back but no objective signs were noted. In only 1 of these 
cases was arthritis (in the wrist alone) present during the meningitis. 

In view of the present knowledge of the physiology and pathology 
of the intervertebral disks, it seems that the aforementioned findings 
can be explained better than by being attributed to meningococcic inva- 
sion. It is much more likely that the frequent lumbar punctures 
required in treating the disease according to standard methods caused 
injury to the posterior limiting portion of the annulus fibrosus of the 
intervertebral disk, thus allowing prolapse of the nucleus pulposus and 
giving rise to both the signs and the symptoms mentioned. Similar 
cases have been reported after an operation in which spinal anesthesia 
has been used, and the greater relative frequency after meningitis may 


simply be due to the greater number of lumbar punctures in each case. 


PROGNOSIS AND TREATMENT 


All the authors who have presented groups of cases of meningococcic 
arthritis, including Netter and Durand, Sainton, Rolleston, and Herrick 
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and Parkhurst, have emphasized the innocuousness of this condition and 
its fine prognostic import, both as to the outcome of the articular infec- 
tion and the general infection. They and all the authors of textbooks 
consulted have stated that resolution is the only result to be expected, 
other sequelae being extremely rare. Before presenting 3 cases from 
this series in which the joints were permanently destroyed, a brief 
summary of reports of other cases gathered from the literature 
will be given. 

Herrick ** described 1 case in which the wrist was involved, with 
necrosis of the base of the radius, and another in which orthopedic 
measures had to be used to relieve a marked flexion contracture of the 
knee. Netter and Durand *’ said all their patients recovered unevent- 
fully, though 1 had an arthrotomy of the knee. Sainton and Bosquet ** 
reported on a child with suppuration of the shoulder and knee, with 
ultimate destruction and ankylosis of the shoulder, despite surgical 
drainage. Netter and Josias (quoted by Roger **) reported ankylosis 
of the shoulder in an infant after arthrotomy. Roger *° reported a case 
of subacute suppurative meningococcic arthritis of the hip and knee in 
a young soldier, which went on to fibrous ankylosis of both joints, 
noted three years later. This occurred despite the most careful after- 
treatment, including attempts at early mobilization, traction, plaster 
immobilization, manipulation under anesthesia, early specific therapy and 
aspiration, the behavior being exactly like that when the joints are 
severely involved in gonorrhea. Weill, Dufourt and Bocca ?® reported 
a fatal case in an infant of 17 days who had suppuration of the left knee 
and sternoclavicular joint, resulting in a large cervical abscess from 
which meningococci were cultured. 


CasE 3.—A 17 year old girl entered with a four day history of meningeal 
symptoms, found to be due to typical meningococcic meningitis, with accom- 
panying arthritis of the right wrist and left finger joints before entry. Lumbar 
puncture confirmed the diagnosis, and the organisms were grown from the spinal 
fluid. Neurologically the course was complicated by development of an encephalitic 
picture ‘involving the midbrain, cerebellum and corpus striatum, with complete 
disorientation. While the arthritis was somewhat overlooked in view of the 
neurologic aspects of the case, after two months severe disease was noted in the 
right hip and left elbow. Both of these joints were permanently damaged. She 
was transferred to another institution, where the hip was found to be fairly stiff, 
and the elbow became ankylosed after arthrotomy. 

CasE 12—A 19 year old girl was admitted to the gynecologic service because 
of severe abdominal pain with chills. On the second day meningitis appeared, 
with typical changes in the spinal fluid, and the patient was transferred to the 
medical service. She was treated at once with lumbar puncture and antiserum 


27. Netter, A., and Durand, H.: Bull. Acad. de méd., Paris 73:441 (April 
13) 1915. 

28. Sainton, P., and Bosquet, J.: Bull. et mém. Soc. méd. d. hop. de Paris 
40:344 (March 17) 1916. 

29. Roger, H.: Marseille-méd. 55:505. 1918. 
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intrathecally. The arthritis began on the fifth day, with severe pain and swelling 
in the wrist, which was huge. She was treated after a time by plaster immobili- 
zation; but as the meningitis subsided, severe arthritis appeared in both elbows 
and the other wrist. Fever therapy, transfusions and other treatment were given, 
but the course was stormy. Little fluid appeared within the joints, the inflamma- 
tion being dry and periarticular. After one hundred and three days the patient 
left the hospital with complete ankylosis of the right elbow and left wrist and 
partial ankylosis of the left elbow, all in satisfactory position (as placed in the 
original plaster splinting with the patient under anesthesia, when the joints were 
destroyed). 


Comment.—In case 12 there was the most severe meningococcic 
infection of the joints which I have come across, and I was thereby 
stimulated to collect the material for this paper. The only type of ther- 
apy the patient did not have which was available at that time was 
intra-articular injection of serum. 

Case 23 (Dr. R. K. Lippmann gave me permission to report this case).— 
A 48 year old woman, a graduate nurse, entered with typical signs of acute 
meningitis of one day’s duration. Numerous petechiae were present. Lumbar 
puncture confirmed this diagnosis by smear and culture, and specific therapy was 
begun with antiserum intrathecally and intravenously. On the fourth day after 
entry, when the signs of meningeal involvement were subsiding, arthritis of the 
right knee appeared. Serum sickness appeared on the seventh day. The knee 
was aspirated, and culture and smear of the fluid revealed no meningococci. 
Fever therapy was instituted, plus local diathermy for two treatments, as for 
treatment of a gonorrheal infection. Involvement of the hip appeared in the sixth 
week, and traction was applied to prevent flexion of the knee. Low grade involve- 
ment of the knee and hip with fever lasted until a cast was applied for relief 
of pain. On re-entry, roentgenograms showed destructive changes in the femur 
and tibia at the knee and marked destruction of the head and neck of the femur. 
A second plaster spica was applied to the hip and knee for two months, after 
which the pain was greatly diminished. Subsequently, firm fibrous ankylosis of 
both joints resulted. This became bony fusion after one year. 


Comment.—In addition to these cases, the severity of meningococcic 
invasion of joints is attested by the fact that in 6 cases aspiration was 
necessary, in 4 cases splinting with circular or molded plaster splints 
was resorted to and in 2 cases traction was employed to correct flexion 
deformity of the knee. In only 1 case was antiserum injected intra- 
articularly, as recommended by Netter and Durand and by Sainton. 

Death occurred in 3 cases, probably a lower mortality than for the 
general series of cases of meningeal involvement. In none did the 
arthritis have any relation to an ultimate fatal outcome. Indeed, this 
confirms the benign prognosis given in the literature as to the outcome 
of the general infection in patients who show the arthritic complication. 
Other associated complications were relatively few, there being 2 cases 


of iridocyclitis, 1 of encephalitis, 1 of deafness and 2 of acute otitis 


media. 
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A significant finding is that all the more severe articular manifesta- 
tions occurred in persons more than 12 years of age, including the 
cases in which ankylosis resulted and those in which orthopedic treat- 
ment was required. In children, then, the outcome of meningococcic 
arthritis is truly benign, but in adults it is by no means so. 

It is also of great therapeutic interest that in recent series of cases 
of meningitis in which antitoxic antiserum (Hoyne) was given, there 
has been a lower incidence of complications in general and of arthritis 
in particular, as well as a lower mortality rate than in controlled series 
in which ordinary antiserum was employed. Thus Tucker *° reported an 
epidemic in which ordinary antiserum therapy in 16 cases resulted in 
10 deaths, while antitoxin in the next 53 cases caused only 15 deaths. 
He used it intravenously and reported only 1 case of meningococcic 
arthritis in the entire series of 69 cases. Similarly, Petty ** reported an 
epidemic of 95 cases, with a 6.5 per cent mortality and a low rate for 
complications, with no meningococcic arthritis. It is possible, then, that 
the newer types of treatment, including the use of antitoxic antiserum 


and possibly sulfanilamide, may change this picture and actually 


eliminate meningococcic arthritis, at any rate in its ankylosing forms. 


SUMMARY AND CONCLUSIONS 

A complete review of the literature on meningococcic arthritis is 
presented, with an analysis of 23 cases from a large number of cases of 
meningococcic infection. 

Classification is made, according to the criteria of Herrick and 
Parkhurst, into three main groups: (1) the early, often premeningitic, 
polyarthritic or arthralgic type of involvement; (2) the ordinary post- 
meningitic monoarthritic type, and (3) the type resembling serum 
sickness. It is further pointed out that intermediary and atypical types 
abound. Illustrative cases are presented. 

The resemblance of the pathologic and clinical picture in many cases 
to that of gonorrheal and other arthritic disorders is emphasized. 

Whereas in the literature the prognosis is said to be uniformly 
favorable, with few exceptions (which are given), 3 of 23 cases are 
presented in which articular destruction and ankylosis eventually 
resulted, as well as others in which various types of orthopedic treatment 
were required. 

The prognosis of the articular complication is much better for 
children than for adults. 

The possible effect of recent refinements in the therapy of meningo- 
coccic infections on prognosis and prophylaxis is pointed out, especially 
as regards the efficacy of meningococcic antitoxin (Hoyne). 


30. Tucker, W. H.: Illinois M. J. 71:328 (April) 1937. 
31. Petty, C. R.: Kentucky M. J. 35:180 (April) 1937. 
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The studies reported here deal with some of the alterations which 
take place in the maternal circulation during pregnancy. The first part 
of the report deals with observations bearing on the work of the heart 
during pregnancy and is particularly concerned with the cardiac output, 
the second part describes certain physical signs reflecting the state 
of the circulation, the third part reports a study of the venous pressure 
in the pregnant woman, the fourth part deals with certain related obser- 
vations on animals and the final section discusses some of the mecha- 
nisms which underlie the phenomena observed. A discussion of the 
more general aspects of the problem has been presented elsewhere.’ 


I. THE OUTPUT OF THE HEART AND SOME 
RELATED OBSERVATIONS 


Although the earlier literature concerned with the circulation during 


pregnancy contains many statements to the effect that the amount of 
blood pumped by the heart must be increased, the first measurement was 
reported in 1915 by Lindhard.* This investigator, using the nitrous 
oxide method of Krogh and Lindhard,® determined the cardiac output 


From the Department of Medicine, Vanderbilt University School of Medicine, 
Nashville, Tenn.; the Department of Medicine, Harvard Medical School, and the 
Medical Service of the Peter Bent Brigham Hospital, Boston. 

1. Burwell, C. S.: The Placenta as a Modified Arteriovenous Fistula Con- 
sidered in Relation to the Circulatory Adjustments to Pregnancy, Am. J. M. Sc. 
195:1, 1938. 

2. Lindhard, J.: Ueber das Minutenvolum des Herzens bei Ruhe und bei 
Muskelarbeit, Arch. f. d. ges. Physiol. 161:233, 1915. 

3. Krogh, A., and Lindhard, J.: Measurements of the Blood Flow Through 
the Lungs of Man, Skandinav. Arch. f. Physiol. 27:100, 1912. 
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of a normal woman before, during and after pregnancy. An increase 
in the output of about 50 per cent was observed during pregnancy, with 
a return to the previous level after delivery. The significance of these 
observations was somewhat obscured by the presence of moderately 
severe anemia during the period when the output was increased. 

Weiss * reported in 1924 a series of observations concerning cardiac 
work. He measured the blood pressure as well as the cardiac output 
of 8 women during the last weeks of pregnancy. These determinations 
were not repeated after delivery; the results were compared with 
“average” figures for nonpregnant women. Weiss concluded that 
during this stage of pregnancy there are a normal blood pressure, an 
increase in the cardiac output of from 45 to 85 per cent and a diminished 
arteriovenous difference. He used the nitrous oxide method in deter- 
mining the output. 

Using the same method, Gammeltoft > determined the cardiac out- 
put of several normal women during pregnancy and the puerperium. 
One of these patients was studied on twelve occasions between the eighth 
and the thirty-ninth week of pregnancy. A gradual rise in output until 
the thirty-third week was observed. The values determined in the thirty- 
fifth, thirty-seventh and thirty-ninth weeks were somewhat lower, and 
during this period the arteriovenous difference, which had been at its 
minimum (39.8 to 42.3 cc. per liter) from the twenty-fourth to the 
thirty-third week, rose to nearly normal levels (46.7 to 57 cc. per liter). 
The striking changes in these late weeks Gammeltoft attributed to the 
fact that the patient had given up work and was resting at home. 

In 1928 Marshall and Grollman* introduced the acetylene method 
for the determination of the cardiac output in man. The relative sim- 
plicity of the cooperation required of the patient and the relative relia- 
bility of the method (at least as applied to resting patients) led to its 
application in many conditions, including pregnancy. In 1932 Stander 
and Cadden‘ reported determinations of the cardiac output at various 
stages of pregnancy and the puerperium in 13 normal women and 4 
women with heart disease or nephritis. For 4 of the normal women 
and 1 of the patients with nephritis, observations were made both before 
and after delivery. On the basis of their observations these authors 
concluded that “from the fourth month of pregnancy to full term there 


4. Weiss, R.: Ueber die Mehrleistung des Herzens wihrend der Schwanger- 
schaft, Klin. Wchnschr. 3:106, 1924. 

5. Gammeltoft, S. A.: Recherches sur le débit cardiaque par minute pendant 
la grossesse, Compt. rend. Soc. de biol. 94:1099, 1926. 

6. Marshall, E. K., Jr., and Grollman, A.: A Method for the Determination of 
the Circulatory Minute Volume in Man, Am. J. Physiol. 86:117, 1928. 

7. Stander, H. J., and Cadden, J. F.: The Cardiac Output in Pregnant Women, 
Am. J. Obst. & Gynec. 24:13, 1932. 
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s a steady increase in cardiac output amounting to over 50 per cent of 
he normal value.” 

Schmidt,® in 1932, made significant additions to the knowledge of 
he circulation in pregnancy by applying the Grollman procedure to the 
elucidation of certain specific problems. He determined the cardiac out- 
put of 5 women before and after therapeutic abortion. Although in 4 
)f the cases the determinations were made only during the early months 
of pregnancy (up to the third or fourth), in each case the cardiac output 
was higher during pregnancy than after abortion (33 to 67 per cent). 
The termination of pregnancy in these cases was advisable because of 
noncardiac disease, 3 of the patients having tuberculosis. Five women 
with valvular disease but without cardiac failure were studied in the 
same way. They were observed in the second to the fourth month of 
pregnancy and after therapeutic abortion. There was more variation 
in successive determinations for the same individuals in this group of 
patients than there was for a normal group. Four of the 5 showed 
a cardiac output during pregnancy which was 21 to 72 per cent greater 
than that observed after abortion. The exception (the cardiac output 
averaged 3.6 liters before and 3.5 liters after abortion) was a woman 
in the third month of pregnancy who had aortic and mitral disease. 
Schmidt also made some observations on the changes in cardiac output 
produced by a given amount of exercise during early pregnancy and 
after delivery. Four women were studied during exercise, 2 of them 
having valvular disease but without failure. All 4 showed during preg- 
nancy a greater increase in cardiac output after exercise than they 
showed when similar exercise was undertaken after the uterus was 
emptied. The method was modified for use with exercising patients, but 
there is nevertheless a larger possibility of error (due to recirculation) 
in the application of the acetylene method to the determination of cardiac 
output during exercise than in its use during rest.® 

Other contributions have been made by Liljestrand and Stenstrom *° 
and by Haupt." 

To these observations of the cardiac output during pregnancy in 


women may be added the observations of Stander, Duncan and Sisson ** 


8. Schmidt, R. H.: Ueber die Herzarbeit in der Friihschwangerschaft in der 
Ruhe und nach Arbeitsversuchen, Monatschr. f. Geburtsh. u. Gynak. 90:83, 1932. 

9. Grollman, A.: The Cardiac Output of Man in Health and Disease, Spring- 
field, Ill., Charles C. Thomas, Publisher, 1932. 

10. Liljestrand, G., and Stenstrém, N.: Clinical Studies on the Work of the 
Heart During Rest: III. Blood Flow in Cases of Increased Arterial Blood 
Pressure, with Observations on the Influence of Pregnancy on the Blood Flow, 
Acta med. Scandinav. 63:142, 1925-1926. 

11. Haupt, W.: Das Minutenvolumen des Herzens bei Wochnerinnen, Arch. f. 
Gynak. 132:33, 1927. 

12. Stander, H. J.; Duncan, E. E., and Sisson, W. E.: Heart Output During 
Pregnancy, Am. J. Obst. & Gynec. 11:44, 1926. 
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on dogs. These observers applied the direct Fick method described by 
Marshall ** to the determination of the cardiac output of 2 bitches before, 
during and after pregnancy. An increase in output was observed that 
was comparable to that reported for women. 


METHODS 


Four intelligent young women in the early months of pregnancy were selected, 
their cooperation was enlisted and they were trained as subjects. Observations 
were begun in the third or fourth month of pregnancy and were repeated at intervals 
of two to six weeks throughout pregnancy and during the puerperium. The cardia 
output was determined by the acetylene method of Marshall and Grollman.® The 
two sample method was used, since at the time the studies were made the 
importance of the three sample method had not yet been emphasized by Grollman, 
Friedman, Clark and Harrison.14 The usual standard “basal” conditions in regard 
to rest and food were observed; i.e., the subject came to the laboratory at 8 a. m., 
having taken no food during the previous twelve hours, and then rested in a semi- 
reclining position in a wheel chair for an hour previous to the test. The oxygen 
consumption was measured by collecting the expired air in a large spirometer of 
the Tissot type and analyzing it (in duplicate samples) in a Haldane apparatus. 
During the “basal” period the blood pressure and pulse rate were also recorded 
At the conclusion of the observations concerned with oxygen consumption and 
cardiac output, the vital capacity was measured. 

At frequent intervals throughout pregnancy certain additional studies were 
made. These included observations of physical signs, roentgenograms and electro- 
cardiograms and the determination of the erythrocyte and hemoglobin contents of 
the blood. 


The histories are summarized briefly herewith: 


REPORT OF CASES 


CasE 1.—The patient, aged 27, was observed during her first pregnancy. There 
was no history suggestive of heart disease or of attacks of rheumatic fever. 
She was 147 cm. tall and weighed 56 Kg. On the initial examination the findings 
concerning her heart were as follows: There was a forceful impulse. The cardiac 
dulness extended 3.5 cm. to the right and 8 cm. to the left in the fifth space. The 
sounds were loud. There was a faint blowing systolic murmur at the apex but no 
diastolic murmur. The blood pressure was 120 systolic and 86 diastolic. During 
pregnancy she continued to exercise. A month before delivery the apex was in 
the fourth space and well outside the midclavicular line. The pulmonic second 
sound and the apical first sound appeared louder than previously. The systolic 
murmur was a little louder. Delivery was uneventful, and examination afterward 


revealed an apparently normal heart. 


13. Marshall, E. K., Jr.: Studies on the Cardiac Output of the Dog: I. The 
Cardiac Output of the Normal Unanesthetized Dog, Am. J. Physiol. 77:459, 1926. 

14. Grollman, A.; Friedman, B.; Clark, G., and Harrison, T. R.: Studies in 
Congestive Heart Failure: XXIII. A Critical Study of Methods for Determining 
the Cardiac Output in Patients with Cardiac Disease, J. Clin. Investigation 12: 
751, 1933. 
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CAsE 2.—The patient, aged 25, was observed during her first pregnancy. Her 
health had been good, but ten years before she was seen she had been in bed for 
a week with painful, swollen and tender joints. There was a mild recurrence a 
year later. Ten months before she was seen she was told by a physician that she 
had heart disease. Physical examination at the eleventh week of pregnancy showed 
that she was of small stature and slender build. Her height was 162 cm. and her 
weight 47.2 Kg. Examination of the heart showed a localized apex beat in the 
fifth interspace. There was no thrill. The sounds were of good quality, and both 
the mitral first and the pulmonic second sound were loud. A loud blowing systolic 
murmur was audible at the apex. No diastolic murmur was heard. After exercise 
the acceleration was not excessive, and slowing was prompt. No evidence of 
peripheral congestion was ever present. A teleroentgenogram revealed a somewhat 
globular heart, with a total diameter of 12 cm., and a thoracic diameter of 24 cm. 
No new signs developed during the remaining months of pregnancy except slight 
displacement of the heart. After delivery the cardiac signs were similar to thos« 
observed on the first examination. At no time was a diastolic murmur heard or 
were any symptoms or signs of cardiac failure present. The history of rheumatism, 
the globular heart, the systolic murmur which persisted after delivery and thi 
possible slight enlargement of the heart were interpreted as indicating mitral disease 
with regurgitation. 


Case 3.—The patient, aged 24, was observed during her first pregnancy. She had 
scarlet fever at 6 and frequent attacks of tonsillitis until 11 years of age. She was 
a small, alert woman. She was 158 cm. tall and weighed 51.5 Kg. The heart was 
not enlarged, and the sounds were of good quality. A systolic murmur was heard 
at both apex and base, being louder at the pulmonic area than elsewhere. During 
the course of the pregnancy the apex beat became more vigorous and thrusting, and 
the sounds became louder. No diastolic murmur was ever heard. After delivery 
the apex beat was less forceful, the sounds were less loud and the murmurs were 
diminished. 


Case 4.—The patient, aged 24, was observed during her second pregnancy. She 
had had diphtheria at 12 years of age, but her health had been good except for 
recurrent attacks of migraine since the age of 14. She was a slender, rather tense 
woman. She was 172 cm. tall and weighed 60.8 Kg. Examination of the heart 
showed a vigorous impulse, with a slight systolic thrill at the apex. The heart was 
not enlarged. There was a moderately loud, blowing systolic murmur, heard best 
at the apex and loudest late in systole. It was also heard at the base. The 
cardiac findings did not change materially except that evidence of overactivity 
became less marked just before delivery. After delivery the systolic murmur 
was not heard. 


In these notes concerning individual patients it will be observed that 


1 of the 4 exhibited signs interpreted as pointing to the presence of 


rheumatic mitral disease with regurgitation ; the others showed no signs 
that were accepted as evidence of the existence of heart disease. 


RESULTS 
The results of observations in these 4 cases are summarized in 
tables 1 to 4 and in the case records. Certain groups of findings may 
be selected for comment: 
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The Heart Rate.—It has long been known that pregnancy is asso- 
ciated with elevation of the pulse rate and that delivery is followed by 
slowing. In our 4 patients the heart rate was observed under standard 
conditions. Each figure in tables 1 to 4 represents an average of several 
thirty-second counts. In table 5 is shown for each patient the average 
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Fig. 1—The pulse rate from the fourth to the tenth month of pregnancy and 
in the puerperium. 
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Fig. 2—The blood pressures in the fourth to the tenth month of pregnancy 
and in the puerperium. 


of all such counts during pregnancy compared with the average of counts 
made post partum. In 3 of the 4 patients the basal pulse rate was from 
12 to 28 beats per minute higher during pregnancy than after its termina- 
tion. In the fourth patient the situation was reversed. The heart rate 
of 93 per minute recorded after delivery may have been influenced by 
the fact that she was observed only on the ninth and tenth days post 
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Arterio- — — —A——— “~ 
Oxygen venous Liters Liters 
Con- Basal Oxygen per 100 per 3asal 
Week sump- Meta-  Differ- Ce. of Sq. M. Respi- Vital Pulse Blood 
of tion, bolic ence, Liters Ce. Oxygen of ratory Capac- Rate Pressure 
Preg- Ce. per Rate, Ce. per per per Con- Surface Quo ity, per Mm. of : 
nancy Minute t Liter Minute Beat sumed Area tient Ce. Minute Mercury 
33.4 5.38 2 3.00 3.68 0.99 3,700 8 115/65 
5.12 y 2.95 3.52 0.81 4,100 s4 130/76 
2.67 3.10 0.83 4,100 80 120/66 
2.56 3.16 0.77 3,900 50 110/70 
2.04 2.59 0.80 4,100 80 115/80 
1.97 2.56 0.81 4,200 80 126/86 


partum 
1¥ 


2 1.94 0.81 7 128/85 


1.90 2.32 0.85 126/80 


and After Pregnancy * 


During Pregnancy After Pregnancy 
74 


sv 


* The average of all counts is recorded. 
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Fig. 3—The cardiac output in the fourth to the tenth month of pregnancy and 
in the puerperium. 


partum, at which time lactation was causing discomfort.’® The average 
of all counts for all 4 patients is charted by months in figure 1. In 
addition to the investigation of these patients, records of the pulse rates 
of 13 patients during the performance of abdominal cesarean section 
have been studied. In 7, in spite of many influences which might have 
operated to increase the pulse rate, there was a critical drop of 10 beats 
per minute or more when the placental circulation was interrupted. 


15. This patient’s heart was reexamined under basal conditions on March 1, 
1938, by one of us (Dr. Strayhorn). This was several years after the observations 
recorded in table 4. After thirty minutes of rest her blood pressure was 134 
systolic and 85 diastolic, her basal metabolic rate —5 per cent and her pulse rate 
76. This rate was definitely lower than the average she exhibited under similar 
conditions during pregnancy. 





BURWELL ET AL—CIRCULATION DURING PREGNANCY _ 987 


The Blood Pressures.—The arterial blood pressure under standard 
conditions showed significant changes during pregnancy (fig. 2). In 
comparison with pressures observed post partum, the diastolic pressure 
manifested during pregnancy a greater fall than the systolic, so that 


CARDIAC 

| QUTPUT 

| LITERS 
PER - 


12 O2 
CONSUMED 
PER 
MINUTE 


101} 4 
WEEK OF | 16 18 20 22 2 2 ) 3 % 3% 40 2 4 


PREGNANCY DELIVERY 





Fig. 4—The cardiac output (solid columns) and the total oxygen consumption 
(barred columns) during pregnancy and the puerperium. 
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Fig. 5.—Arteriovenous differences in 4 women during pregnancy and the 

puerperium. In this figure the horizontal line at 50 cc. per liter indicates the 
approximate lower limit for the arteriovenous difference in normal nonpregnant 
women. The hollow circles represent the values obtained in case 1; the solid circles, 
those obtained in case 2; the triangles, those obtained in case 3, and the crosses, 
those obtained in case 4. 


the pulse pressure rose. A similar change was observed in a larger 
group of patients by Landt and Benjamin.*® 


16. Landt, H., and Benjamin, J. E.: Cardiodynamic and Electrocardiogaphic 
Changes in Normal Pregnancy, Am. Heart J. 12:592, 1936. 
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The Cardiac Output.—The cardiac output during pregnancy, know! 
edge of which was the first object of these investigations, showed several 
significant changes. Figure 3 represents graphically the average cardia 
output for each month of pregnancy from the fourth onward and fo: 
some months of the puerperium, the figures for all 4 of our subjects 
being utilized. This curve shows an elevation beginning about the fifth 
month of pregnancy, a variable but persistently high level through th 
sixth, seventh, eighth and ninth months and a fall toward (but not to) 
the average level for nonpregnant women during the last month of 
pregnancy. 

In figure 4 the heights of the black columns indicate the individual 
measurements of cardiac output for 1 patient; these outputs show, in 
general, the same trend as the averages. This figure also illustrates 
another point of importance. The cardiac output is charted against the 
oxygen consumption, and it is strikingly apparent that the output of 
the heart was increased far out of proportion to the rise in oxygen con 


TABLE 6.—The Arteriovenous Oxygen Difference in Successive Periods 


26th to 35th Week, 36th to 40th Week, 
Ce. per Liter Ce. per Liter 
51.8 63.1 
38.2 45.8 
36.8 48.2 
35.4 46.3 
40.5 50.9 





sumption. A similar relation was found in the other subjects. Such 
a disproportionate increase implies a diminution in the arteriovenous 
difference or oxygen utilization. Figure 5 is a chart showing the arterio- 
venous difference at each determination for all patients throughout the 
period of observation. For each patient there was a fall in the arterio- 
venous difference during the period of highest output, and there was a 
rise toward normal in the last weeks of pregnancy. That this rise was 
a real event is indicated in table 6, where it appears that the average 
arteriovenous difference from the twenty-sixth to the thirty-fifth week 
of pregnancy was 40.5 cc. per liter, while from the thirty-sixth to the 
fortieth week it was 50.9 cc. per liter. 

The fetus increases rapidly in size and weight during the last weeks 
of pregnancy, and the oxygen consumption of the mother continues its 
gradual rise (fig. 6). Nevertheless, the total cardiac output of the 
mother falls during this period. This fall in output was first observed 
by Lindhard,’? who ascribed it to relative physical inactivity on the part 
of the mother. It appeared in each of our 4 patients, all of whom con- 
tinued to be active during the period when the low output was observed 
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{t was not synchronous with “lightening” but did occur at about the 
period of pregnancy when changes in the protein content of the plasma *7 
indicate that concentration of the blood occurs. Our own observations 
offer no explanation of this phenomenon, but some recent studies of the 


circulating blood volume during pregnancy in normal women by Thom- 
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Fig. 6.—The oxygen consumption in the fourth to the tenth month of pregnancy 
and in the puerperium. 
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Fig. 7.—The blood volumes in the fifth to the tenth month of pregnancy and in 
the puerperium, drawn from the data of Thomson, Hirsheimer, Gibson and Evans.1§ 


son, Hirsheimer, Gibson and Evans *® may bear on the problem. These 
observers, using the method of Gibson and Evans,’ studied 15 normal 

17. Plass, E. D., and Bogert, L. J.: Plasma Protein Variations in Normal and 
Toxemic Pregnancies, Bull. Johns Hopkins Hosp. 35:361, 1924. 

18. Thomson, K. J.; Hirsheimer, A.; Gibson, J. G., II, and Evans, W. A., Jr.: 
Studies on the Circulation of Pregnancy: III. Blood Volume Changes in Normal 
Pregnant Women, Am. J. Obst. & Gynec. 36:48, 1938. 

19. Gibson, J. G., II, and Evans, W. A., Jr.: Clinical Studies of the Blood 
Volume: I. Clinical Application of a Method Employing the Azo Dye “Evans 
Blue” and the Spectrophotometer, J. Clin. Investigation 16:301, 1937. 
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women, making repeated determinations during pregnancy. The average 
increase in total blood volume during pregnancy was 42 per cent, and 
there was a fall toward the normal level during the last weeks of preg- 
nancy. In general, their curves for the volumes are similar to our curves 
for the output, as is shown in figure 7, which is based on data which these 
authors have generously permitted us to use in this way. This shrink- 
age in the amount of fluid filling the vascular system may be a factor 
in the otherwise unexplained diminution of cardiac output during the 
last weeks of pregnancy. 

Our observations concerning the cardiac output, even to the fall 
during the last weeks, are not out of harmony with the results of the 
careful studies of Cohen and Thomson *° 
blood flow during pregnancy. 

Our records of the vital capacity showed only minor fluctuations 


concerning the velocity of 


during pregnancy. Thomson and Cohen,”' in their study of a large 
number of patients, found that the vital capacity remained constant 
or increased slightly. The absence of striking diminution in the vital 
capacity is worthy of note, since it indicates that any marked alteration 
in this function is not to be dismissed as due to the pregnancy itself 
but may, on the other hand, be a relatively early sign of congestive 
heart failure. 
SUMMARY 


Observations on the pulse rate, the systemic blood pressure, the vital 
capacity, the arteriovenous difference and the cardiac output were made 
for 4 women during the course of pregnancy and in the puerperium. 
These primary observations may be summarized as follows: 

1. The basal pulse rate is higher during pregnancy than after 
delivery ; the basal blood pressure (particularly the diastolic phase) is 
lower during pregnancy than after its termination. 

2. The cardiac output is increased, by as much as 50 per cent or even 
more, during the period of maximum increase. This increase is usually 
demonstrable by the third or fourth month. In the last weeks of preg- 
nancy there is a fall in the cardiac output toward normal, and after 
delivery it is within the limits usual for nonpregnant women. 

3. The increase in output is greater in proportion than the increase 
in oxygen consumption; therefore the arteriovenous oxygen difference 
is diminished. 


20. Cohen, M. E., and Thomson, K. J.: Studies on the Circulation in Preg- 
nancy: I. The Velocity of Blood Flow and Related Aspects of the Circulation in 
Normal Pregnant Women, J. Clin. Investigation 15:607, 1936. 

21. Thomson, K. J., and Cohen, M. E.: Studies on the Circulation in Preg- 
nancy: II. Vital Capacity Observations in Normal Pregnant Women, Surg., 
Gynec. & Obst. 66:591, 1938. 
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II THE PHYSICAL SIGNS IN THE CIRCULATORY SYSTEM 
During pregnancy most of the patients exhibited certain physical 
signs which were not present post partum. These included: a forceful 
ipex beat, loud heart sounds and systolic murmurs. These signs are 
comparable to those observed in patients with thyrotoxicosis or severe 


anemia, when they are also associated with an increased cardiac output. 


The heart of the pregnant women is displaced upward and lies more 














Fig. 8.—Infra-red photograph of the abdomen of a pregnant woman, showing 
the distribution of superficial veins. 


horizontally than usual. The abdomen is distended, but its wall is not 
tense. A bruit is audible over the uterus. When well heard, this is a 
continuous murmur with systolic accentuation. The veins of the legs 
are distended, the veins of the neck may also appear prominent and a 
network of veins may be seen over the abdomen. Figure 8, from a 
photograph on a plate sensitive to infra-red rays, indicates the extent 
of this network. Its distribution resembles that observed when col- 
lateral circulation develops after interference with free flow through the 
inferior vena cava. 
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After delivery the heart rate diminishes, the murmurs disappear or 
diminish, the bruit is no longer heard, the heart assumes its usual posi 
tion and the veins return to their usual degree of filling and visibility 


III. THE VENOUS PRESSURE IN ARM AND LEG 

The observations, referred to in part II, of changes in the number 
and the prominence of visible veins prompted a study of the pressure 
existing in various portions of the venous system of pregnant women. 
Part of the material relating to these studies has been published by one 
a 

The first observations on this point which were discovered in the 
literature were those of Runge,** published in 1924. Runge measured 
the venous pressure in the antecubital vein and compared it to the pres- 
sure in the veins about the knee. In nonpregnant women without cardiac 
disease these pressures were approximately equal. In a number of preg 
nant women he observed that éven early in pregnancy the pressure in 
the veins of the knee was considerably higher than that in the veins of 
the arm. He made a few observations on women with abdominal tumors 
and failed to find a comparable elevation. Accordingly, he concluded 
that the elevation of the venous pressure in the legs of pregnant women 
is due to the large amount of blood which flows into the venous channels 
about the pelvis rather than to any obstruction to the return of blood 
by the gravid uterus. Some observations of pressures in the arms and 
legs under various circumstances have been published recently by Ferris 
and Wilkins.** 

METHODS 

The venous pressure in our study was determined by the method of Moritz and 
von Tabora,*5 the side arm syringe being used, as suggested by Griffith, Chamber- 
lain and Kitchell.26 The level of the right auricle was taken arbitrarily as 5 cm. 
dorsal to the fourth costosternal junction, and this level was the zero point for all 
manometers. All observations were made with the patient lying flat on her back. 


The venous pressures were determined in the antecubital and femoral veins. The 
location of the femoral vein was determined by its relation to the femoral artery, 


22. Burwell, C. S.: A Comparison of the Pressures in Arm Veins and Femoral 
Veins, with Special Reference to the Changes During Pregnancy, Ann. Int. Med. 
11:1305, 1938. 

23. Runge, H.: Ueber den Venendrucks in Schwangerschaft, Geburt, und 
Wochenbett, Arch. f. Gynak. 122:142, 1924. 

24. Ferris, E. B., Jr.. and Wilkins, R. W.: The Clinical Value of Comparative 
Measurements of the Pressure in the Femoral and Cubital Veins, Am. Heart J. 
13:431, 1937. 

25. Moritz, F., and von Tabora, D.: Ueber eine Methode beim Menschen den 
Druck in oberflachlichen Venen exakt zu bestimmen, Deutsches Arch. f. klin. Med. 
98:475, 1910. 

26. Griffith, G. C.; Chamberlain, C. T., and Kitchell, J. R.: A Simplified 
Apparatus for Direct Venous Pressure Determination Modified from Moritz and 
von Tabora, Am. J. M. Sc. 187:371. 1934. 
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ind in most patients no difficulty was encountered in entering it. The sites of 
venipuncture were anesthetized with procaine hydrochloride. 


RESULTS 
Since few similar studies on venous pressure have been made, it 
was necessary to study the relation between the venous pressures in 


TaBLe 7.—The Venous Pressure in Arm and Leg 


Venous Pressure, 
Mm. of Water 
. P a) : =m 
Condition of Patient Arm Leg 
Norma! circulatory system 
1. Psychoneurosis.. . 74 64 
2. Psychoneurosis. ; : § 58 
3. Obesity 2 90 


4. Uleer of duodenum.. 88 
45 


+. Hysteria... 
}. Heart disease 
(a) Without failure 


6. Hypertension (blood pressure 210/110) 
(blood pressure 212/140).. 


7. Mitral stenosis....... 
8. Arteriosclerosis....... 
(b) With failure and without ascites 
9. Hypertension 
(c) With failure and with ascites 
10. Aortic regurgitation and hypertension 
(d) Pericardial obstruction 
11. Constrictive pericarditis... 
12. Constrictive pericarditis. 
13. Pericardial effusion.... 
'. Mediastinal tumor 
14. Lymphoma of superior mediastinum 


Abdominal] tumor 
15. Ovarian cyst (25 cm. in diameter)... 
16. Ovarian cyst, before operation. 
Ovarian cyst, after operation... 
17. Fibromyoma of uterus, before operation.. 
Fibromyoma of uterus, after operation. 
Ascites not due to heart disease 
18. Cirrhosis : 
Cirrhosis, after removal of 16,500 cc.. 
ay | re 
Cirrhosis, after removal of 5,000 ce.. 


the arm and leg of nonpregnant women, including those with certain 
conditions which are known to affect venous pressure locally or generally. 

Table 7 presents the results for several groups of patients. These 
figures indicate that in persons without heart disease or local venous 
obstruction, the venous pressures when measured under the conditions 


mentioned, with the subject in bed, are of the same general magnitude in 


the arm and in the leg. When a difference occurs it is usually the case 
that the pressure in the leg is higher, a point that requires further study. 
In patients with heart disease but without congestive failure or peri- 
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cardial obstruction, the venous pressures are similar in the arm and ii 
the leg and are not elevated. In patients with manifest congestive failur 
and in those with pericardial obstruction due to either scar or fluid, th: 
pressure is elevated. The amount of elevation in such cases is of th 
same general order in the arm and in the leg unless considerable accumu 
lation of fluid occurs in the abdomen. When ascites is present, the 
pressure in the leg may be higher than that in the arm. 

When obstruction to venous flow is not central?’ but at som 
peripheral point, the venous pressure may be altered locally and may 


TABLE 8.—Pressure in the Veins in Arm and Leg of Women 
During and After Pregnancy 





Venous Pressure, Venous Pressure, 
Mm. of Water Mm. of Water 
Months of — A$ Time After -- “~ - 
Pregnancy Arm Leg Delivery Arm Leg 
3 58 78 6 months 65 70 
3% 100 
84 56 240 Unknown 97 
163 5 months 
14 
175 
208 


929 


202 


145 
5 months 
4 months 
10 days 


6 months 
816 § : 6 months 
84 7 days 
816 1 month 
8% 6 weeks 
84 82 6 days 
y 
Near term 
. At term 
. At term 
17 days 


differ widely in the arm and in the leg. Examples are given of a case 
of mediastinal tumor in which the pressure in the arm was higher than 
that in the leg and cases of intra-abdominal tumor and of large ascites in 
which the pressure in the leg was higher than that in the arm. In 1 
patient with Laénnec’s cirrhosis and large ascites (16 liters was removed 
by paracentesis), the pressure in the arm was elevated to 170 mm., 
while that in the leg was 250 mm. After the paracentesis these pressures 
were reduced to 60 and 55 mm., respectively. It is presumably under 


27. Central obstruction is exemplified by failure of the right ventricle or 
obstructing pericardial disease. 
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such conditions, 1. e., a higher venous pressure in one area of the body 
than in another, that evidence of collateral circulation may develop. 
With these observations in mind, we may proceed to a consideration 
of the venous pressures in the arms and legs of pregnant women. 
Table 8 records 24 observations for 22 women; figure 9 presents the 
same material graphically. It is seen that by the beginning of the 
second trimester of pregnancy there is a rise in the venous pressure 
of the leg and that this elevation persists and even increases throughout 
pregnancy. It may be added that in 1 woman, who was observed 
repeatedly during the last two weeks of pregnancy, the venous pressure 
remained high until delivery and then fell abruptly to normal. There 
was no change in the curve of femoral pressure comparable to that 
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Fig. 9—The pressure in the femoral vein and in a vein of the arm during 


pregnancy and the puerperium. 


observed in the curve of ‘the cardiac output in the last weeks of 
pregnancy. 

The factors which may cause changes in the pressure in the femoral 
vein in nonpregnant persons.are many. ‘These factors include ascites 
or other causes of increased intra-abdominal pressure as well as pressure 


from adjacent structures on intra-abdominal veins. Further work is 
required to identify and evaluate these factors. The point at issue here, 
however, seems clear ; viz., there is during pregnancy a significant eleva- 


tion of the pressure in the femoral vein as compared with the venous 
pressure in the arm or with the femoral pressure in the same patient 


post partum. 
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SUMMARY 

The observations on venous pressures in pregnant women may be 
summarized as follows: 

1. Venous pressures are nearly the same in the arm and in the leg 
in supine persons, both normal persons and patients with central obstruc- 
tion, leading to general elevation of the venous pressure. 

2. Differences between these pressures may exist when there is a 
condition affecting the venous return from a part of the body, such as 
a mediastinal or pelvic tumor. 

3. In pregnant women by the beginning of the second trimester the 
pressure in the leg is notably higher than that in the arm. It con- 
tinues high throughout pregnancy, but after delivery it is found to be 
no higher than the pressure in the arm. 


IV. RELATED OBSERVATIONS FOR ANIMALS 

Stander, Duncan and Sisson’? observed in pregnant bitches an 
increase in cardiac output comparable to that found in pregnant women. 
This observation suggested the application to these animals of some of 
the methods applied to the study of the circulation in pregnant women. 
A study was made of the pressure in the jugular, femoral and uterine 
veins of pregnant bitches. Observations were made with the animals 
supine and under barbital anesthesia. It should be emphasized that 
observations on pregnant animals cannot be applied directly to the prob- 
lem in human beings, because of the difference in the structure of the 
placenta in various species. Such observations may, however, be inter- 
preted in broad terms. The pressures observed under various circum- 
stances are summarized in table 9. 

It was observed first that the pressure in the femoral vein of the 
pregnant animals was higher than that in the jugular vein and that the 
difference was comparable to that observed between the femoral and 
the antecubital pressure in pregnant women. This difference between 
the pressures in the veins of the neck and leg was diminished or absent 
post partum. 

When the abdomen of pregnant bitches was opened by a long inci- 
sion the pressure in the femoral vein did not alter; therefore, the high 
venous pressure in the legs of these animals was not due to an increase 
in general abdominal pressure. When the gravid uterus was lifted from 
its normal position in the abdomen and supported so that it no longer 


pressed on the great veins, the pressure in the femoral vein fell but 
usually remained above the pressure in the jugular vein. When the 
uterus was removed and its vascular connections were severed, the 
pressure in the femoral vein approached that of the jugular vein. 
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After the abdomen was opened it was possible in these animals to 
study also the veins running in the broad ligaments and apparently 
draining the uterine wall and the placental sites. These were large, 
firm veins, in which the blood was obviously under relatively high pres- 
sure. These pressures were found to be sometimes as much as 100 mm. 
higher than the femoral pressure in the same animal. 

Further observations were made concerning the relation of general 
abdominal pressure and venous pressure in the leg. Dogs (nonpreg- 


TABLE 9.—Venous Pressure in Jugular, Femoral and Uterine Veins 
of Pregnant Bitches * 


Pressure, Mm. of Water 
: illnis , 
Initial Abdomen Uterus Uterus 
Animal in Pressure Opened Lifted Up Removed 


t Femoral ‘ ‘ ‘ : ] 13 80 30 
Uterine.. , as 130 
Jugular.. 25 2 25 25 
Femoral.. , ‘ i 1 105 
Uterine... : ; 100-140 
Jugular... 22 3. 
Femoral.. 
Uterine.. 
Jugular... 


Femoral.. 
Jugular... 


Femoral... 
Uterine... 
Inferior vena cava 
Femoral.. 
Uterine. 
Femoral. 
Uterine.. 
Femoral 
Jugular.. 
Femoral 
Jugular.. 
Femoral... 
Jugular... . 
Femoral, before delivery....... 
Femoral, 10 days after delivery. 
15 hours post partum: 
Femoral........ 
Uterine. . 
Jugular.. 


* Measurements were made with the dog, under barbital anesthesia, lying on its back. 
The zero points of the manometers were at the level of the apex impulse. 


nant) were anesthetized and placed in the dorsal position on the table. 
The femoral and jugular veins and the abdominal cavity were connected 
to manometers filled with physiologic solution of sodium chloride. Then 
normal solution of sodium chloride was introduced into the abdomen 
through a trocar, and the effects of successive injections were observed. 
An example of these experiments is given in table 10. The following 
results were noted: 1. The venous pressure in the leg does not rise 
with the injection of fluid into the peritoneal cavity until the general 
intra-abdominal pressure begins to go up. 2. When the venous pressure 
in the leg and the intra-abdominal pressure (which have risen together ) 
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reach a height comparable to the femoral pressure in pregnant animals 
(or women), the abdominal wall is tense. Conversely, the abdominal 
wall of the pregnant bitch or pregnant woman is not tense even though 
the femoral pressure is high. 3. The jugular pressure may rise slightly 


TABLE 10.—Venous Pressure in Femoral and Jugular Veins in Relation to 
Elevated Abdominal Pressure in Dogs * 


Ce. of Saline Solution Pressure, Mm. of Water 
Experiment Injected into - 
No. Peritoneal Cavity Intra-Abdominal Femoral! Vein 

1 0 ° 35 
1,170 55 56 
1,600 y &2 
2,000 
2,400 bd 161 
3,000 212 19 


0 es 12 
1,350 ‘ 
1,590 5 75 
2,190 5 
2,590 
2,899 
3,040 
3,190 


2 800 
3,200 
: 600 
4,200 
4, 
4 


00 
0 
200 

S00 °0 

1,400 + 60 

2,000 145 

2 600 270 

2,800 245 

3,000 410 

3,200 490 

3,300 525 

All fluid removed from abdomen 


* The scales were set so that the zero point was at the level of the apex beat 


TABLE 11—Comparison of Oxygen Content of Blood Drawn from Arteries, 
Uterine Veins and Right Side of Heart in Pregnant Bitches 
Oxygen Content, Vol. % 
Blood from Blood from 
Right Side of Heart Uterine Vein Arterial Blood 
8.77 9.44 13.60 
6.20 7.50 9.10 
11.28 12.48 15.96 
10.81 9.63 17.64 
12.17 
15.07 


when a large amount of fluid has been injected into the abdomen and 
the abdominal pressure is high. 

Blood was taken from a small number of the distended veins near 
the placenta, and the oxygen content was determined. Table 11 indi- 
cates that blood from the veins draining the uterus and placenta usually 
contains more oxygen than does blood from the right ventricle (mixed 
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venous blood); i. e., the arteriovenous difference in blood from this 
irea is small. Dog H1 also showed that there may be considerable varia- 
tion in the oxygen saturation of maternal blood leaving the uterus. 
Barcroft,** in more extensive observations on pregnant rabbits, observed 
that early in pregnancy there was a relatively high oxygen saturation 
of the blood leaving the placental site. As pregnancy advanced the 
oxygen saturation of this blood diminished, and just before delivery it 
was low. Barcroft also pointed out that in a number of other animals 
the saturation of the blood going to the fetus is higher than that of 
normal mixed venous blood. The variation in the tension observed by us 
may be due to the stage of pregnancy (not always known) or to the 
obvious difficulty of being sure that a given vein is actually draining 
the placenta. 
SUMMARY 

These observations on animals may be summarized as follows: 

1. Pressure in the femoral veins is elevated during pregnancy ; that 
in the uterine veins is higher than that in the femoral veins. 

2. These changes are not due to an increase in general intra- 
abdominal pressure. 

3. The femoral pressure may be lowered if the uterus is elevated 
and supported; it may be further lowered if the uterus is excised and 
its vascular connections are severed. 

4. Blood from the veins draining the pregnant uterus tends to exhibit 
ai oxygen content that is high in relation to that of the blood in the 


right ventricle. 


MECHANISMS OF THE CHANGES IN THE CIRCULATION 
DURING PREGNANCY 
The chief alterations observed in the maternal circulation during 
pregnancy are as follows: (1) an increase in the total cardiac output 
per minute, (2) a decrease in the arteriovenous difference, (3) a rise 
in the pressure in certain veins, (4) a loud murmur over the placenta 
and (5) an increase in pulse rate and pulse pressure. To these obser- 
vations of our own may be added those of Thomson and his colleagues, 
already referred to, concerning an increase in the total blood volume. 


An acceptable understanding of the underlying mechanisms should offer 


a general explanation of these phenomena. 

We may consider first the mechanisms concerned with the elevation 
of venous pressure in the legs. The pressure exerted by the blood in 
any vein is dependent partly on the resistance to its outflow and partly 
on the amount and the pressure of the blood flowing in. Comparison 
with data for patients with a solid or cystic tumor of the pelvis sug- 


28. Barcroft, J.: Fetal Circulation and Respiration, Physiol. Rev. 16:103, 1936 
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gests that an important factor in the rise of venous pressure is inter- 
ference with venous flow by the pressure of the enlarging uterus. 
Certain considerations, however, lead us to inquire whether the factor of 
increased flow into the venous reservoir, a factor considered by Runge 
of prime importance, is not also operative. These considerations include 
the extent of the elevation of the pressure in the uterine veins as com- 
pared with that in the femoral veins and the size and the number of the 
uterine vessels. These vessels are obviously capable of transporting a 
large volume of blood per minute. Moreover, the observations on 
pregnant animals concerning the effects of changing the position of 
the uterus suggest that the factor of obstruction is not the only one. 
It may be concluded that there are two factors concerned with the high 
pressures in the femoral veins: (1) obstruction by the enlarging uterus 
and (2) increased flow into the veins of the region. 

The striking changes in the quantitative aspects of blood flow are 
now to be considered. In pregnancy one is dealing with a parasitic 
organism (the fetus) which requires the benefits of blood supply. More- 
over, as Barcroft has pointed out, this organism is not irrigated directly 
with maternal blood but carries on its gaseous metabolism by a rela- 
tively inefficient “relay.” It is therefore to be expected that a large 
volume of maternal blood should flow through the placenta per unit 
of time. 

In such an intricate series of events as those of the pregnant state, 
there may be many influences playing on the circulation. Among the 
other factors which have been thought to influence the circulation during 
pregnancy, the activity of the maternal thyroid gland is to be considered. 
The present evidence appears to indicate that increased thyroid function 
is at most only a minor factor in the circulatory changes of normal 
pregnancy. 

When one considers the changes in circulation other than those 
associated with the obstruction, it is apparent that they are in many 
respects similar to the changes observed in the circulation of patients 
with a large arteriovenous connection or a fistula. 

Alterations in the circulation of patients with an arteriovenous 


connection have been studied by Halsted ; *® Reid ; *° Lewis and Drury; * 


29. Halsted, W. S.: Congenital: Arterio-Venous and Lymphatico-Venous 
Fistulae: Unique Clinical and Experimental Observation, Proc. Nat. Acad. Sc. 
5:76, 1919. 

30. Reid, M. R.: The Effect of Arteriovenous Fistula upon the Heart and 
Blood Vessels, Bull. Johns Hopkins Hosp. 31:43, 1920. 

31. Lewis, T., and Drury, A. N.: Observations Relating to Arterio-Venous 
Aneurism: I. Circulatory Manifestations in Clinical Cases with Particular 
Reference to the Arterial Phenomena of Aortic Regurgitation; II. Immediate 
Effects of an Arterio-Venous Anastomosis on the Dog’s Circulation, Heart 10:301, 
1923. 
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Harrison, Dock and Holman; *? Matas; ** Brown; ** Ellis and Weiss; *° 
Smith ; ** Laplace ; ** Kennedy and Burwell,** and others. Such patients 
may exhibit (1) tachycardia; (2) an increased pulse pressure (which 
may be associated with peripheral signs comparable to those in patients 
with aortic regurgitation) ; (3) an increase in the cardiac output per 
minute ; (4) a decrease in the arteriovenous oxygen difference (because 
the cardiac output is increased more than the oxygen consumption ) ; 
(5) a continuous bruit, with systolic accentuation, heard in the region 
of the fistula; (6) an elevated pressure in the veins adjacent to the 
fistula; (7) a higher oxygen saturation of the blood in such veins than 
in the mixed venous blood, and (8) an increase in the total blood volume. 
ach of these phenomena has been shown by the observations here 
reported or quoted to be present in pregnant women, although not always 
in as marked degree as in patients with an arteriovenous fistula. ‘These 
similarities suggest that one of the mechanisms concerned with the 
circulatory changes in the pregnant woman is an arteriovenous shunt 
similar to that which exists in an arteriovenous fistula. It is true that 
the changes in the pulse (collapsing pulse and increased pulse pressure ) 
are less marked in the pregnant woman than in patients with a large 
direct arteriovenous connection; but they are present, and the other 
manifestations occur in the two conditions in striking parallelism. 

It is now necessary to consider whether the structure of the human 
placenta is compatible with the hypothesis that an arteriovenous shunt 
occurs within it. An instructive and recent description of the vascular sys- 


9 


tem of the placenta is that of Spanner.*® In this admirable treatise he has 
pointed out that in the placenta relatively large arteries connect with 
relatively large veins through large vascular spaces and without the 
interposition of arterioles or capillaries. Several hundred arteries (about 


500), with a terminal diameter averaging 0.15 mm., empty directly 


32. Harrison, T. R.; Dock, W., and Holman, E.: Experimental Studies in 
\rterio-Venous Fistulae: Cardiac Output, Heart 11:337, 1924. 

33. Matas, R.: On the Systemic or Cardiovascular Effects of Arteriovenous 
Fistulae, Internat. Clin. 2:58, 1925. 

34. Brown, G. E.: Abnormal Arteriovenous Communications Diagnosed from 
the Oxygen Content of the Blood of Regional Veins, Arch. Surg. 18:807 (March) 
1929. 

35. Ellis, L. B., and Weiss, S.: The Local and Systemic Effects of Arterio- 
Venous Fistula on the Circulation in Man, Am. Heart J. 5:635, 1929 

36. Smith, C.: Circulation in Arteriovenous Aneurysm Before and After Opera- 
tion, Arch. Int. Med. 48:187 (Aug.) 1931. 

37. Laplace, L. B.: Observations on the Effect of an Arteriovenous Fistula on 
the Human Circulation, Am. J. M. Sc. 189:497, 1935. 

38. Kennedy, J. A., and Burwell, C. S.: Venous Pressures, Cardiac Output and 
Blood Volume in Arteriovenous Fistula, J. Clin. Investigation 16:671, 1937. 

39. Spanner, R.: Miitterlicher und kindlicher Kreislauf der menschlichen Pla- 
centa und Strombahnen, Ztschr. f. Anat. u. Entwcklngsgesch. 105:163, 1936. 
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(like the nozzles of garden hose) into the intervillous space. An illus 
tration of these arteries, taken by permission from Spanner’s article, is 
shown in figure 10. This figure not only shows the artery and the 
manner of its termination in the intervillous space but also presents 
another finding of great interest. It was pointed out by Halsted *° that 
in the case of an arteriovenous fistula, the artery dilates proximal to th 
point of leakage into the area of lower pressure. The arteries in the 


Fig. 10.—Terminal arteries of the placenta emptying into the intravillous space 


(from Spanner). 


placenta which empty into the intervillous space also are dilated for a 
short distance proximal to the point of emptying. 

According to Spanner, blood escapes from the intervillous space by 
flowing into the marginal sinus through relatively wide openings. The 
structure of the maternal vascular system in the placenta thus offers a 
connection between arteries and veins which has both similarities to 
and differences from a simple arteriovenous shunt. The similarities have 
been pointed out. The differances, in the main, are two. First, between 
artery and vein there are interposed the tortuous channels of the inter- 
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villous space, and these channels are filled with blood. Second, some of 
the venous blood flowing from the placenta enters a venous reservoir 
in which the pressure is already high because of the obstruction offered 
by the uterus to the venous return from the legs and the pelvic region. 
It is possible to conceive that these two factors may influence the 
manner and the extent of the leakage of blood and pressure through the 
placenta and therefore the degree to which the circulation of the preg- 
nant woman presents the changes characteristic of the presence of an 
arteriovenous fistula. 

The changes in both the pregnant woman and the patient with an 
arteriovenous fistula may be shown by the application of an appropriate 
formula (e. g., Bainbridge’s *°) to increase the work of the heart. This 
increased burden is continuous, like that in cases of valvular disease or 
thyrotoxicosis, and is not discontinuous, like that brought about by 
physical exertion. Its importance in patients with heart disease is obvious. 
The disadvantages of the increase in venous pressure in the legs are 
also obvious in their relation to edema and varicosities. 


= 
SUMMARY AND CONCLUSIONS 
The chief alterations in the circulation of pregnant women are as 
follows: 
1. An increased cardiac output per minute 


2. A decrease in the arteriovenous difference 


3. A rise in the pressure in the veins of the lower extremities 
} 


An increase in pulse rate and pulse pressure 
A loud bruit over the site of the placenta 
6. An increase in total blood volume 
The demonstrated phenomena of the circulation in pregnant women 
and pregnant animals, plus the available knowledge concerning the 
structure of the placenta, lead to the conclusion that the changes in the 
circulation during pregnancy are in the main to be ascribed to two 
mechanisms: (1) an arteriovenous leak through the placenta and (2) 
an obstruction to venous return by the enlarged uterus. 


2 


40. Bainbridge, F. A.: The Physiology of Muscular Exercise, ed. 3, London, 


Longmans, Green & Co., 1931. 





THALASSANEMIA 


REPORT OF A CASE 


EDWARD S. MILLS, M.D. 


MONTREAL, CANADA 


Thalassanemia is a rare disease in Montreal. The following case 


is the first and only one reported from the wards of three of the largest 


hospitals in this city, which in 1937 had an estimated population of 
885,000, of which 25,514 were Greeks, Syrians and Italians. The case 
is of further interest in that the character of the cutaneous pigmentation 
and the changes in the blood and bone marrow diverged somewhat from 
those recorded in classic descriptions of the disease. 


REPORT OF CASE 

The patient, a girl aged 13 months, of Greek parentage, was admitted to the 
Children’s Memorial Hospital on July 13, 1936, because of an infection of the upper 
respiratory tract and vomiting of one week’s duration. The parents stated that 
the yellowness of the skin had been present since one month after birth. The 
food had consisted almost entirely of modified cow’s milk. 

Two of the child’s brothers had died after a prolonged illness characterized 
by slight icterus and anemia. Five other children in the family were alive and 
well. 

Physical Examination.—Physical examination on entry showed that the child 
was underdeveloped and undernourished and was unable to sit up. She was the 
size of an 8 month old baby. The skin was yellowish brown, the pigmentation 
being evenly distributed over the entire body. The conjunctivas were swollen and 
palg and the scleras pearly blue. The heart was considerably enlarged both to 
the right and to the left but was free from murmurs. The liver extended 4 
fingerbreadths and the spleen 2 fingerbreadths below the costal margin. There 
was no epiphyseal flaring or other evidence of rickets. Physical examination was 
otherwise unimportant. 

Laboratory Examination.—Urinalysis showed no albumin, casts, sugar or pig- 
ment. The urobilinogen content was normal. The Wassermann test of the blood 
gave a negative reaction. The Mantoux test (1: 1,000) gave a negative reaction. 
The van den Bergh test showed 2 units of bilirubin. The value for total proteins 
in the blood was 5.74 per cent (albumin, 4.2 per cent; globulin, 1.4 per cent; 
fibrinogen, 0.14 per cent). After an Ewald meal, all fractions of the gastric 
contents contained free hydrochloric acid, with the maximum acidity in sixty 
minutes. The total acidity was 44. The blood count showed red blood cells, 
810,000; hemoglobin, 15 per cent; white blood cells, 21,400; polymorphonuclears, 
32 per cent; lymphocytes, 47 per cent; monocytes, 10 per cent; basophils, 1 per 
cent; myelocytes, 2 per cent; normoblasts, 6 per cent, and reticulocytes, 4.5 per cent. 
The platelet count was 208,000. Smears showed marked microcytosis, with many 


From the Children’s Memorial Hospital. 
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fasochromic and stippled cells. There were rare macrocytes. The fragility test 
showed beginning hemolysis with 0.45 per cent solution of sodium chloride and 
complete hemolysis with 0.25 per cent solution. No sickle cells were present 
Roentgenograms were made of the skull, ribs and long bones. The heart was 
shown to be greatly enlarged in all diameters, particularly the left auricle. The 


roentgenograms of the skull showed indefinite thickening of the frontal and parietal 


bones but no ray formation. The long bones of the arms and legs had thin 
cortices with a somewhat expanded appearance. Ossification was normal. 
Biopsy of a specimen from a rib showed a dark red, very cellular marrow 


with widened trabecular spaces. Histologically the predominating cell was a larg: 


immature nongranular cell with a large vesicular nucleus Many of these cells 





Fig. 1—A photograph taken on July 21, 1936, when the patient was 13 months 
old. The protuberant abdomen is notable. 


showed karyokinesis. Between these foci of immature cells were areas of normal 
myeloid activity, but maturing erythrocytes were relatively scarce. No foam cells 
were noted. 

An electrocardiogram showed sinus arrhythmia, with preponderance of the right 
ventricle. 

Course—The child showed considerable improvement as a result of repeated 
transfusions and general hospital care. The temperature showed a daily fluctuation 
between normal and 100 F. She gained in weight and strength, and her color 
improved. On September 18 the hemogram showed: red blood cells, 2,540,000; 
hemoglobin, 40 per cent; reticulocytes, 9.9 per cent; white blood cells, 8,600; 
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polymorphonuclears, 57 per cent; lymphocytes, 39 per cent; monocytes, 2 pet 
cent; basophils, 1 per cent; eosinophils, 1 per cent, and normoblasts, 7 per cent. No 
change occurred in the cardiac enlargement or in the roentgenographic appearanc: 
of the bones. She was discharged on December 14. 

Second Admission to the Hospital—On Jan. 15, 1937, the patient reentered th 
hospital because of another infection of the upper respiratory tract. In the interval 
she had gained in both weight and strength, although there was little change in 
the pigmentation of the skin or in the degree of anemia. The liver and spleen 
were still palpable though no larger. Cardiac enlargement was again noted. 

A blood count, made on January 19, showed: red blood cells, 2,050,000; 
hemoglobin, 32 per cent; white blood cells, 9,150; normoblasts, 4 per cent; reticulo 
cytes, 2.9 per cent; polymorphonuclears, 51 per cent; lymphocytes, 34 per cent; 
eosinophils, 4 per cent, and monocytes, 11 per cent. There were 188,000 platelets 
The fragility test showed beginning hemolysis with 0.375 per cent solution of 


sodium chloride and complete hemolysis with 0.25 per cent solution. 





Fig. 2.—A photograph taken on June 8, 1937, when the child was 26 months 
old. The facies was not that of mongolism, although there was deep pigmentation. 


She was discharged on February 18. 

Third Admission to the Hospital—On March 8, 1937, the patient reentered 
the hospital. At this time slightly enlarged lymph nodes were noted in the inguinal 
and in the anterior and posterior cervical regions. The heart was still greatly 
enlarged. The liver and spleen extended about 2 inches (5 cm.) below the costal 
margin. There was slightly more brownish pigmentation of the skin. 

A blood count showed: red blood cells, 1,180,000; hemoglobin, 25 per cent, and 
white blood cells, 22,000. After one blood transfusion the blood count showed: 
red blood cells, 3,070,000; hemoglobin, 30 per cent; white blood cells, 10,900; 
reticulocytes, 3.2 per cent; normoblasts, 2 per cent; polymorphonuclears, 43 per 
cent; lymphocytes, 40 per cent; monocytes, 7 per cent; eosinophils, 2 per cent; 
myelocytes, 4 per cent; metamyelocytes, 3 per cent, and basophils, 1 per cent. There 
were 116,000 platelets. A fragility test showed beginning hemolysis with 0.325 per 
cent solution of sodium chloride and complete hemolysis with 0.25 per cent solution. 
Marked variation in the size, shape and staining of the red blood cells was again 

‘noted. Macrocytes, many microcytes and basochromic and stippled cells were 
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present. The van den Bergh test showed 1 unit of bilirubin, and urobilinogen on 
three occasions was noted as less than 1 to 10 dilution. 

Clinical Course—During the summer the pigmentation of the skin became 
extreme, partly because of exposure to the sun. The child appeared to grow 
normally (height and weight), but the temperature showed a daily elevation to 
about 101 F. Various therapeutic agents were employed in an attempt to control 
the anemia. Liver extract and various preparations of iron alone and combined 
with copper or with liver extract were tried without much success. A definite 
though submaximal reticulocyte response followed parenteral administration of liver 
extract, reaching a maximum of 8.4 per cent from an initial level of 5.9 per cent. 











Fig. 3.—A roentgenogram of the skull made on July 14, 1936. The outer table 
appears fairly cleancut. 


However, in spite of this and repeated transfusions, the degree of anemia increased. 
On October 4 the red blood cell count was 1,150,000 and the hemoglobin value 
17 per cent. The leukocyte count varied from 9,000 to 13,000, the reticulocytes 
from 6 to 9 per cent and the normoblasts from 1 to 10 per cent. The van den Bergh 
test again showed 1 unit of bilirubin and urobilinogen was always noted in a 
dilution of less than 1 to 10. No increase in the size of the liver or spleen over that 
noted on entry had occurred. 

Roentgenograms of the skull and long bones, taken at various intervals, showed 


progressive enlargement of the marrow cavity and thinning of the cortex, but ray 


formation was not seen in the skull. One other negative feature deserves recog 
nition. The changes in the bones of the face were never sufficiently marked to 
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produce the appearance of so-called mongolism, although bulging of the frontal 
and parietal bones occurred during the third period of hospitalization. This was 
evident in the last roentgenogram of the skull. 

Gonorrheal vulvovaginitis complicated the clinical picture at this time. 

Death occurred on Oct. 8, 1937. 

Postmortem Examination—The body was normally developed. No enlarged 
lymph nodes were noted. The heart weighed 120 Gm. and showed a pale, flabby 
musculature but no endocardial lesions. The lungs were not remarkable. The 
thymus weighed 19 Gm. The liver weighed 663 Gm. and showed normal markings. 





Fig. 4—A roentgenogram of the skull made on Aug. 12, 1937. The outer 
table of the skull is ill defined and fuzzy. There is an increase in the marrow cavity. 


The spleen weighed 162 Gm. The markings were normal, but the pulp was some- 
what more cellular than usual. The kidneys were normal. The pelvic organs 
showed acute gonorrheal salpingo-oophoritis. The ribs, sternum, femurs, tibias, 
vertebral column and frontal and parietal bones were examined. The cortex of all 
the bones was thin, and the marrow was abundant, dark red and cellular. The 
most marked thickening was noted in the frontal and parietal bones. The epiphyses 
of the bones and the costochondral junctions were normal. Histologically the 


changes in the bone marrow were comparable in every way with those observed 
at biopsy. The foci of immature undifferentiated cells were large and numerous. 
Normal myeloid activity occurred about these. Few maturing erythrocytes were 
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noted. Sections of the skin, kidneys, spleen and lymph nodes showed a negative 
prussian blue reaction. Hemosiderosis was marked in the liver, moderate in the 
pancreas and faint in the bone marrow. The pigment of the skin was melanin. 
No foam cells were present in any of the organs. 


Comment.—In summary, the features of the case were: (1) the 


Greek parentage, familial history and onset during the first year 


of life; (2) the poor development, enlargement of the liver, spleen and 
heart, pigmentation of the skin, and hypochromic anemia with leuko- 








Fig. 5.—A is a roentgenogram of the lower end of the femur of a normal child 
aged 11 months. B is a roentgenogram of the lower end of the femur of the patient 
at the age of 13 months. In B note the widening of the shaft of the bones and the 
coarse trabeculation. 


cytosis ; (3) lack of evidence of rickets, syphilis, sickling of the erythro- 
cytes or hemolytic jaundice ; (4) a more or less chronic but progressively 
downhill course that was not materially influenced by known thera- 
peutic measures, and (5) marked hyperplasia of the bone marrow 
resulting from proliferation but not differentiation of a primitive marrow 
cell. The details of the numerous hemograms are summarized in the 
accompanying table. 
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HISTORICAL RESUME 
The historical background of thalassanemia, or Mediterranean dis- 
ease, may be outlined briefly. In 1889 von Jaksch* drew attention to 


a group of cases of anemia in infancy or early childhood characterized 


by great enlargement of the spleen, some hepatic swelling, considerable 


leukocytosis and marked changes in the size and shape of the red blood 
cells, with varying degrees of chlorotic anemia. In a majority of the 
cases recovery was spontaneous. The subsequent recognition of this 
syndrome in cases of congenital syphilis, rickets and other dietary 
deficiency states served to undermine the decision that von Jaksch’s 
disease is a clinical entity. The condition came to be recognized as a 
biologic variant of ordinary secondary anemia or, to quote Naegeli,* “not 
a special entity but an extreme reaction.” 

Thomas B. Cooley,’ of Detroit, deserves the credit for saving the 
entity from utter dissolution. In 1925 he pointed out that certain 
patients with von Jaksch’s disease reacted peculiarly after splenectomy, 
in that the blood showed postoperatively great numbers of nucleated red 
cells. He further showed that these patients exhibited other common 
characteristics: 1. The disease was usually confined to infants of Syrian, 
Greek or Italian parentage. 2. The children had a sallow complexion 

subicteric but not definitely jaundiced. 3. They often presented the 
appearance of mongolism, partly because of the color of the skin and 
partly because of prominence of the bones of the cheek as a result of 
hyperplasia of the marrow. 4. They were undersized, and the abdomen 
was prominent, owing to splenic and hepatic enlargement. 5. Adenop 
athy was sometimes present. 6. Secondary phenomena of anemia, 
cardiac dilatation and murmurs, and serous effusions were proportionate 
to the stage and severity of the disease. 7. As regards the blood, pig- 
mentation of the serum was common but was not always present. Thx 
anemia was of the hypochromic type, with marked variation in the siz 
and shape of the red blood cells. Basochromic stippling and nucleated 
forms were numerous. The proportion of reticulocytes sometimes 
reached that which is typical of hemolytic jaundice. The grade of 


1. von Jaksch, R.: Ueber Leukamie und Leukocytose im Kindesalter, Wien 
klin. Wehnschr. 2:435, 1889. 

2. Naegeli: Allgemeine Gesichtspunkte tiber Anamien, deren Entstehung und 
Einteilung, Schweiz. med. Wchnschr. 55:1043, 1925. 

3. Cooley, T. B., and Lee, P.: A Series of Cases of Splenomegaly in Chil- 
dren, with Anemia and Peculiar Bone Changes, Tr. Am. Pediat. Soc. 37:29, 1925 
Cooley, T. B.: Von Jaksch’s Anemia, Am. J. Dis. Child. 33:786 (May) 1927 
Cooley, T. B.; Witwer, E. R., and Lee P.: Anemia in Children with Splenomegaly 
and Peculiar Changes in the Bones: Report of Cases, ibid. 34:347 (Sept.) 1927 
Cooley, T. B.: Likenesses and Contrasts in the Hemolytic Anemias of Childhood, 
ibid. 36:1257 (Dec.) 1928. 
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anemia was moderate except during exacerbations due to malnutrition or 
intercurrent infection or in the terminal stage. 8. The white blood 
cell count was always increased, the average being almost 20,000. 
Lymphocytes predominated, but marrow cells were often present, some 
times in considerable number. The platelets were not affected. The 
fragility of the red blood cells was normal, and sickling did not occur. 
In the urine, urobilinogen was at times present in excess, but this was 
not constant. 9. The spleen was greatly enlarged, the capsule was thick 
and at times there was perisplenitis. The follicles were small and scarce, 
being crowded out by the pulp cells, which consisted partly of areas of 
erythropoietic and myeloid activity. Both liver and spleen showed, in 
varying degrees, an increase in the amount of connective tissue. 10. The 
bone marrow was hyperplastic, and the cortex of the bone was thin and 
was encroached on by the marrow. This was especially marked in the 
skull, which was often several times the normal thickness. In the earlier 
stages the elements forming both red and white cells were increased, but 
later erythropoiesis failed, through exhaustion. Trabeculae of new 
bone then appeared. This gave rise to a raylike appearance in the 
roentgenograms. 11. The clinical course of the disease was usually 
chronic but inevitably fatal before puberty. In some cases progress 
was rapid. Splenectomy was without permanent benefit. Cooley said 
he believed that the disease has points of resemblance to hemolytic 
icterus and sickle cell anemia (splenomegaly, anemia, reticulocytosis, 
hyperplastic marrow and familial tendency) and to pernicious anemia. 
Since Cooley’s outstanding contribution, little has been added, either 
to the clinical picture or to the pathologic features, although many cases 
have been reported and the syndrome is generally recognized as a disease 
entity. In 1936 Whipple and Bradford,* of Rochester, N. Y., reported 
8 cases and coined a new name for the disease—thalassanemia, or 
Mediterranean disease, because of its predilection for children of 
Syrian, Greek, Italian or Armenian parents. These authors, who 
studied in detail the pathologic material from 5 patients, stated that the 
disturbance in pigment metabolism is comparable to that in hemo- 
chromatosis. They reported the frequent occurrence of foci of foam 


cells in the spleen, liver, lymph nodes and bone marrow similar to 


those found in cases of Gaucher’s disease. They said they had tried 
unsuccessfully the therapeutic effect of blood transfusions, plasma and 
cell extracts, “primary or secondary anemia liver extracts,” fetal liver 
extract, spleen extract, raw pancreas, adrenal cortex extract (cortin), 
estrogenic substance, vitamin B, concentrate, iron, and copper. They 


4. Whipple, G. H., and Bradford, W. L.: Mediterranean Disease—Thalassemia 
(Erythroblastic Anemia of Cooley): Associated Pigment Abnormalities Simulating 
Hemochromatosis, J. Pediat. 9:279, 1936. 
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concluded that the disease is due to some inherited racial defect which 
is responsible for the abnormalities of the hemopoietic tissues (of the 
order of pernicious anemia), the osseous changes (of the order of 
acromegaly ) and the abnormalities of the pigment (identical with those 
in hemochromatosis). They further suggested that the deficiency state 
may be remediable when better understood. 


COMMENT 

The case just reported differs in some details from the classic 
features described by Whipple and Bradford. The bones never showed 
the marked changes necessary to produce the typical facies of mon- 
golism or “raying” in the roentgenograms although pathologically they 
were characteristic except for the absence of foam cells. Hemosiderosis 
was noted only in the liver and pancreas, although sections of skin and 
parenchymatous organs were stained with this in mind. Finally, 
the degree of erythroblastosis and leukocytosis commonly reported was 
never noted, although twenty-five complete hemograms were made over 
a period of eighteen months. The maximum number of normoblasts 
found was 11 per hundred leukocytes, and the reticulocyte count 
never exceeded 9.9 per cent. The color index was commonly at or 
below unity. Macrocytes and microcytes occurred in all smears, but 
the latter predominated. Leukocytosis was not a feature of the disease. 
In fact, only four of twenty-five determinations showed the white blood 
cell count to be above the accepted normal standards for a child of this 
age. The differential leukocyte count was likewise within normal limits. 
The abnormal features in the hemogram were, therefore, normoblastosis 
and reticulocytosis, with severe anemia of the orthochromic type. The 
results of fractional gastric analysis indicated that gastric acidity was 
within normal limits. Neither the clinical nor the pathologic features 
of this case support the suggestion that this disease is comparable to 
pernicious anemia or hemochromatosis. 

In conclusion, the minimal requirements for the diagnosis of thalass- 
anemia seem to be: (1) pigmentation of the skin, whether from deposi- 
tion of melanin or of hemosiderin; (2) an increase in the marrow cavity 
of the bones, detectable clinically or roentgenographically ; (3) enlarge- 
ment of the spleen; (4) intractable anemia, with some degree of 
reticulocytosis and erythroblastosis, and (5) hemosiderosis of the liver 
and pancreas. 

SUMMARY AND CONCLUSIONS 


A case of thalassanemia in a child of Greek parentage is reported. 


Two of her brothers had died as the result of a similar condition. 
Roentgenograms of the skull did not show “raying,” and foam cells were 
not present in the bone marrow or spleen. Pigmentation of the skin 
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was due to deposition of melanin, not hemosiderin. Hemosiderosis was 
present only in the liver and pancreas. Pseudoleukemia did not 


occur. The gastric contents contained free hydrochloric acid. 
Thalassanemia seems to be due primarily to failure of certain primi 
tive marrow cells to undergo normal maturation. 


Prof. H. B. Cushing gave me permission to publish a report of this case, and 
Dr. A. E. Childe supplied the photographs. 





SYMPATHETIC VASODILATOR FIBERS IN THE 
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In 1890 Sewall and Sanford * found that placing one upper extremity 
in warm water induced vasodilatation in the fingers of the opposite 
hand. They estimated the blood flow to the digits by means of a ple- 
thysmograph. In 1911 Stewart * corroborated this observation by means 
of calorimetric determinations of the blood flow to the hand. More 
recently this phenomenon of indirect vasodilatation induced by heat has 
been studied carefully by several investigators, and a great deal has 
been learned concerning the mechanism of its production. Pickering ** 
first showed that in human beings vasodilatation induced in one extrem- 
ity by warming another depends on the return of the blood from the 


*From the Division of Medicine, the Mayo Clinic. 
The terms indirect vasodilatation induced by heat and indirect vasodilatation 


are used in this paper to indicate vasodilatation in the extremities as a result 
of warming another part of the body either by immersing in warm water another 
extremity or two extremities or by exposing the trunk to radiant heat. 

1. Sewall, H., and Sanford, E.: Plethysmographic Studies of the Human 
Vaso-Motor Mechanism When Excited by Electrical Stimulation, J. Physiol. 
11:179-207, 1890. ! 

2. Stewart, G. N.: Studies on the Circulation in Man: II. The Effect of 
Reflex Vaso-Motor Excitation on the Blood Flow in the Hand, Heart 3:76-88, 
1911. 

3. (a) Lewis, T., and Pickering, G. W.: Vasodilation in the Limbs in 
Response to Warming the Body, with Evidence for Sympathetic Vasodilator 
Nerves in Man, Heart 16:33-51 (Oct.) 1931. (b) Gibbon, J. H., Jr., and Landis, 
E. M.: Vasodilatation in the Lower Extremities in Response to Immersing 
the Forearms in Warm Water, J. Clin. Investigation 11:1019-1036 (Sept.) 
1932. (c) Pickering, G. W., and Hess, W.: Vasodilatation in the Hands and 
Feet in Response to Warming the Body, Clin. Sc. 1:213-223 (Dec.) 1933. (d) 
Uprus, V.; Gaylor, J. B., and Carmichael, E. A.: Vasodilatation and Vaso- 
constriction in Response to Warming and Cooling the Body: A Criticism of 
Methods, ibid. 2:301-316 (Dec.) 1936. (e) Pickering, G. W.: The Vasomotor 
Regulation of Heat Loss from the Human Skin in Relation to External Tem- 
perature, Heart 16:115-135 (July) 1932. 
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warmed extremity to the general circulation. He estimated the blood 
flow to the hand calorimetrically. Gibbon and Landis *” later showed 
that intermittent occlusion of the arterial and venous circulation of the 
extremity immersed in warm water prevents vasodilatation in the unim- 
mersed upper extremities for a period at least as long as intermittent 
occlusion is maintained. They showed, further, that indirect vasodilata- 
tion occurs in the upper extremity even if the lower extremity which is 
immersed in warm water is decentralized completely as far as its somatic 
and sympathetic nerve supply is concerned. These experiments, of 
course, corroborated the findings of Pickering. The available evidence * 
indicates that the change in the blood which occurs as a result of its 
passage through the warmed extremity and which induces vasodilatation 
in the remaining extremities is an increase in temperature. It has been 
pointed out *¢ also that the important factor with regard to the change 
in the temperature of the blood so far as it concerns indirect vaso- 
dilatation produced by immersion of an extremity in warm water is the 
gradient or steepness of the rise rather than the actual temperature of 
the blood itself. It should be noted, however, that the possibility never 
has been disproved that some product of metabolism capable of pro- 
ducing vasodilatation through its central action is added to the blood 
as it passes through the warmed extremity. 

Lewis and Pickering ** were the first to show that in human beings 
the occurrence of indirect vasodilatation in the digits of an upper 
extremity depends on the integrity of the sympathetic nerves supplying 
these digits. This observation has been corroborated amply.® It must 
be assumed, therefore, that indirect vasodilatation induced in one extrem- 
ity by warming another extremity is due to either the stimulating or 
the inhibiting action of the blood, which is returning from the warmed 
extremity at an increased temperature, on some center capable of 
increasing the blood flow to the extremities. The actual vasodilatation 
in the extremity then occurs as a result of nervous influences which are 


mediated by the sympathetic nerves and which result in relaxation of 


the smooth muscle of the vessels and a consequent increase in blood flow 
to the extremity. 

It appears, on theoretic grounds, that changes induced in the vaso- 
motor center by an increase in the temperature of the blood might 
result in vasodilatation in the extremities either by giving rise to 


4. Uprus, Gaylor and Carmichael.*4 Pickering.?¢ 

5. (a) Freeman, N. E.: The Effect of Temperature on the Rate of Blood 
Flow in the Normal and in the Sympathectomized Hand, Am. J. Physiol. 113: 
384-398 (Oct.) 1935. (b) Prinzmetal, M., and Wilson, C.: The Nature of the 
Peripheral Resistance in Arterial Hypertension, with Special Reference to the 
Vasomotor System, J. Clin. Investigation 5:63.83 (Jan.) 1936. Gibbon and 
Landis.3» 
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vasodilator nerve impulses, which presumably would travel over vaso- 


dilator nerve fibers, or by inhibiting vasoconstrictor impulses. It is 


probable that, under ordinary circumstances, reflex vasodilatation in the 
digits occurs primarily as the result of inhibition of vasoconstrictor 
impulses rather than as the result of active vasodilator impulses.** 

[t remains of importance to know, however, aside from any practical 
usefulness which they might have, whether or not vasodilator fibers are 
present in the sympathetic nerves supplying the extremities in man. 
Lewis and Pickering ** brought forth evidence which indicated that vaso- 
dilator fibers are present in the sympathetic nerves supplying the upper 
extremities of patients with Raynaud’s disease and that these fibers are 
an important part of the mechanism which mediates indirect vasodila- 
tation in cool environmental temperatures. They showed in certain 
patients with Raynaud’s disease, in whom exposure to cold easily pro- 
duced and maintained digital arterial spasm, that block of the ulnar nerve 
usually was not sufficient to produce vasodilatation in the fifth finger if 
the environmental temperature was sufficiently cool (14 to 16 C.). 
Furthermore, this procedure prevented for a time the occurrence of 
reflex vasodilatation in the anesthetized fifth finger. This failure of vaso- 
dilatation to occur in the anesthetized finger while it was occurring in the 
unanesthetized fingers led these investigators to the conclusion that sym- 
pathetic vasodilator fibers are present in the ulnar nerve. This conclusion 
was based on the assumption that ‘indirect vasodilatation did not occur in 
the anesthetized finger because the sympathetic vasodilator fibers were 
blocked, whereas it did occur in the unanesthetized fingers, by virtue of 
the intact sympathetic vasodilator fibers. 

This work, to our knowledge, never has been corroborated. Further- 
more, Lewis and Pickering did not report any observations relative to 
the presence or absence of vasodilator fibers in the lower extremities. 
It is our object in this communication, therefore, to report experiments 
relative to the presence of sympathetic vasodilator fibers in both the 
upper and the lower extremities and other observations concerning the 
mechanism of indirect vasodilatation induced by heat. 


METHOD OF INVESTIGATION 


The observations here reported concern vasodilatation in the digits of the 
upper and lower extremities. The blood flow was measured by means of determina- 
tions of the temperature of the skin, which were made with an electromotive 
thermometer of the type described by Sheard. A decrease in the temperature 
of the skin was assumed to represent a decrease in blood flow, whereas an 
increase in the temperature was assumed to represent an increase in blood flow. 
The determinations of the temperature of the skin were made on the volar or 


6. Sheard, C.: The Electromotive Thermometer: An Instrument and a 
Method for Measuring Intramural, Intravenous, Superficial and Cavity Tem- 
peratures, Am. J. Clin. Path. 1:209-226 (May) 1931. 
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plantar surfaces of the distal phalanges of the fingers and toes, respectively. The 
rectal temperature was determined by means of the same instrument, the copper- 
constantan junction being inserted into the rectum well above the internal anal 
sphincter. The observations were carried out with the room temperature and 
humidity accurately controlled. The temperature of the room was determined by 
means of a thermocouple suspended in the air in the vicinity of the digits being 
investigated. During the course of the experiments the subject reclined on a 
comfortable couch. Indirect vasodilatation was induced either by immersing a 
lower extremity in warm water to a point just below the knee or an upper extremity 
to a point just above the elbow or by the use of a radiant heat tent over the 
trunk, a sufficient number of blankets being thrown over the tent to maintain the 
heat in the vicinity of the trunk and to prevent it from materially influencing 
the temperature of the room. The water was maintained at a fairly constant 
temperature by means of an especially constructed can into which a thermostat was 
built. The temperature of the heat tent was regulated by the number of bulbs which 
were allowed to burn. Obstruction of the venous circulation in the extremities 
was carried out by means of an ordinary mercury sphygmomanometer, the cuff 
being placed proximal to the line of immersion. Nerve block and regional anesthesia 
were obtained by the use of a 2 per cent solution of procaine hydrochloride 
without epinephrine. 
EXPERIMENTAL RESULTS 

Figure 1 portrays a characteristic vasodilator response in the finger 
and toe of a normal person. This response resulted from immersion 
of a lower extremity in warm water. Vasodilatation occurred first in 
the finger and later in the toe. This delayed response in the toes had 
been observed previously * and had been attributed by Pickering and 
Hess to a difference in the intensity of the vasomotor relaxation in the 
upper and in the lower extremities. That vasomotor relaxation can be 
produced with greater ease in the upper than in the lower extremities is 
an established fact. Horton, Roth and Adson*® showed conclusively 
that vasodilatation occurs more consistently and to a greater degree in 
the fingers than in the toes after the intravenous injection of typhoid 
vaccine, whereas Crisler and one of us (Dr. Allen®) demonstrated 
that this same relation holds when acetylbetamethylcholine (mecholy!) 
is injected either intravenously or intra-arterially. To be sure, the 
vasodilatation is greater in the fingers than in the toes, even when the 
drug is injected into the femoral artery. We have not observed failure 
of indirect vasodilatation to occur in either the upper or the lower 


extremities of normal persons as a result of immersing one extremity in 
warm water (42 to 44 C.), the environmental temperatures being 16 


7. Gibbon and Landis.*> Pickering and Hess.°¢ 

8. Horton, B. T.; Roth, G. M., and Adson, A. W.: Observations on Some 
Differences in the Vasomotor Reactions of the Hands and Feet, Proc. Staff Meet.. 
Mayo Clin. 11:433-437 (July 8) 1936. 

9. Allen, E. V., and Crisler, G. R.: The Result of Intra-Arterial Injection of 
Vasodilating Drugs on the Circulation: Observations of Vasomotor Gradient. 
J. Clin. Investigation 16:649-652 (July) 1937 
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to 27 C. We studied a patient who had Raynaud's disease involving the 
lower extremities. Simultaneous immersion of both an upper and a 
lower extremity in water at 42 to 44 C. and the presence of an environ- 
mental temperature greater than 50 C. about the trunk failed to produce 
indirect vasodilatation in the lower extremity when the environmental 
temperature was 27 C. An environmental temperature of 50 to 60 C. 
about the trunk invariably produced vasodilatation in the upper extremi- 
ties of normal persons but not infrequently failed to do so in the lower 
extremities. Pickering and Hess ** cited the instance of a normal 


person whom they observed. Warming his body by immersion of an 
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lig. 1—A characteristic response of the temperature of the skin of a finger 
and of a toe to immersion of a leg in warm water. Vasodilatation did not begin 
until after a rise in rectal temperature had occurred. Vasodilatation occurred 
more quickly and apparently was greater in the finger than in the toe. 


upper and a lower extremity in water at 42 to 44 C. failed to produce 
vasodilatation in the toes when the foot had been cooled thoroughly. 
Thus, it appears that warming the body by immersion of one or two 
extremities in warm water cannot always be depended on to produce 
indirect vasodilatation in the toes of persons who do not have organic 
occlusive arterial disease. Conversely, failure of vasodilatation to occur 
in the feet as a result of this procedure does not necessarily mean that 
the blood supply to the feet is impaired by organic arterial occlusion. 
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This method appears to be reliable for the determination of the ade- 
quacy of the arterial supply to the hand. 

Indirect vasodilatation as a result of warming the body by placing an 
extremity in warm water is dependent on the return of the blood circu- 
lating through the warmed extremity to the general circulation. The 
experiments of Pickering ** and of Gibbon and Landis *” proved that 
this is true for indirect vasodilatation in the upper extremity, as 
mentioned previously. In their experiments they prevented the return 
of the blood from the warmed extremity to the general circulation by 
means of a cuff which occluded both the arterial and the venous 
circulation. 

It occurred to us that the dependency of indirect vasodilatation on 
the return of the blood from the warmed extremity to the general 
circulation could be demonstrated more simply by occluding the venous 
circulation of the immersed extremity proximal to the line of immersion 
without occluding the arterial inflow. This we accomplished by placing 
an ordinary cuff of a sphygmomanometer around the extremity and then 
elevating and maintaining the pressure within the cuff at a level cor- 
responding to 50 to 60 mm. of mercury. It is probable, of course, that 
this procedure does not produce complete venous occlusion for a long 
period. Nonetheless, it undoubtedly reduces the venous return from 
the part of the extremity distal to the cuff to a small fraction of what it 
would be normally. Furthermore, it was adequate for the purpose of 
illustrating the point in question, as may be seen in figure 2. Here, 
impairment of the return of the venous blood to the general cir- 
culation from the warmed extremity by means of the inflated cuff 
prevented appreciable indirect vasodilatation as long as the cuff was 
inflated. We repeated this experiment on 2 normal persons, with the 
same result. These experiments show, therefore, that indirect vasodila- 
tation induced in the toes by means of warming the body by immersing 
an extremity in warm water depends on the return of the venous blood 
from the warmed extremity to the general circulation. 

Similarly, indirect vasodilatation in the fingers can be demonstrated 
by the same method to depend on the same factor, provided the environ- 
mental temperature is sufficiently low to keep the fingers relatively cool 
while the cuff is inflated. In two experiments we demonstrated by the 
method described that impairment of the venous return of the warmed 
extremity delayed indirect vasodilatation in the fingers until the cuff 
was released. 

In summary, then, we may say that indirect vasodilatation in the 
toes and fingers induced by warming another extremity depends on the 
return of the venous blood from the warmed extremity to the general 
circulation. 
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Indirect vasodilatation induced by heat depends on the integrity of 
the sympathetic nerves supplying the part in which vasodilatation is 
produced. This point is illustrated in figure 3. We have observed that 
either placing an extremity in warm water or increasing the environ- 
mental temperature about the trunk will not produce an appreciable 
increase in the temperature of the skin of the digits indirectly if the 
sympathetic nerves to the digits are not intact. These experiments cor- 
roborate previous observations relative to this point.’° 
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Fig. 2—Two experiments were performed on a normal subject at different 


times. The experiments were carried out in identically the same way as the 
experiment shown in figure 1 with regard to the time relation. When the venous 
circulation of the warmed forearm was not occluded, vasodilatation in the toe 
began within fourteen minutes after immersion of the forearm in warm water. 
However, when the cuff was placed on the immersed extremity proximal to the 
line of immersion, appreciable vasodilatation did not occur until the cuff (which 
prevented the flow of venous blood) was removed. When the cuff was not used, 
the room temperature varied from 17 to 17.8 C. When the cuff was used the 
room temperature varied from 19.8 to 21.3 ¢ 


Since indirect vasodilatation in a digit depends on the integrity of 
the sympathetic nerves supplying the digital vessels, it is obvious that 
the stimulus which gives rise to the vasodilatation acts at some central 


site, presumably the vasomotor center, and that the effect of this central 


10. Lewis and Pickering.22 Gibbon and Landis.2» Freeman.5® Prinzmetal and 


Wilson.5» 
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stimulus is transmitted to the peripherally situated digital vessels by 
means of the sympathetic nerves. On theoretic grounds, a central 
stimulus could produce peripheral vasodilatation either by inhibiting the 
outflow of vasoconstrictor impulses from the vasomotor center or by 
giving rise to active vasodilator impulses. Under ordinary circum- 
stances it is possible that inhibition of vasoconstrictor impulses is 
chiefly responsible for reflex vasodilatation. This is true because of 
the fact that blockage of the sympathetic nerves to a digit usually 
results in vasodilatation, owing to cessation of central vasoconstrictor 
influences. However, under certain conditions it appears that blockage 
of the vasoconstrictor impulses is not sufficient to result in vasodilatation. 
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Fig. 3—Experiments were performed on 2 patients with Raynaud's disease. 
One patient had a normally innervated finger, and the other had previously 
undergone sympathectomy of the preganglionic type. It is apparent that reflex 
vasodilatation occurred readily in the normally innervated digit, whereas it failed 
to occur within a period of seventy-four minutes in the sympathectomized digit. 


Lewis and Pickering ** have shown that this is true for the fingers of 
patients with Raynaud’s disease in sufficiently cool environmental tem- 
peratures, and their evidence indicates that reflex vasodilatation in these 
cases is brought about by means of active vasodilator impulses trans- 
mitted along sympathetic vasodilator nerves. The observations to be 
recorded here corroborate the evidence presented by Lewis and Picker- 
ing favoring the view that there are sympathetic vasodilator fibers in 
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the upper extremities of man, and they indicate that there are also sym- 
pathetic vasodilator fibers in the lower extremities. 

The inhibitive effect of blockage of the ulnar nerve, performed in a 
cool environmental temperature, on reflex vasodilatation in the anes- 
thetized fifth finger is shown in figure 4. The patient was a Norwegian 
farmer aged 47 who for four years had noted hyperhidrosis, vasospastic 
phenomena on exposure to cold and sclerodermatous changes in both 
the hands and the feet. All these symptoms were of moderately severe 


intensity. After the sensory and sympathetic nerve fibers in the left 
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Fig. 4.—The effect of ulnar nerve block (procaine hydrochloride), performed 
in a cool environmental temperature, on reflex vasodilatation induced by heat. 
The patient had moderately severe Raynaud’s disease associated with sclerodactylia. 
In the unanesthetized left first and right fifth fingers, vasodilatation (as indicated 
by a rise in skin temperature) began nine minutes after the heat tent was placed 
over the trunk. In the anesthetized left fifth finger, appreciable vasodilatation 
did not occur until fifty-eight minutes after the heat tent was placed over the 


trunk, when anesthesia was diminishing. 


fifth finger had been blocked temporarily by anesthetization of the ulnar 
nerve at the elbow,'! vasodilatation did not begin in this finger until 

11. Lewis, T.: Experiments Relating to the Peripheral Mechanism Involved in 
Spasmodic Arrest of the Circulation in the Fingers: A Variety of Raynaud's 
Disease, Heart 15:7-10 (Aug.) 1929. 
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fifty-eight minutes after the heat tent was placed over the trunk, 
whereas in the unanesthetized fingers, vasodilatation began nine minutes 
after the heat tent was placed over the trunk. Thus, vasodilatation in 
the anesthetized finger was delayed for forty-nine minutes. Ultimate 
vasodilatation in the anesthetized finger was expected to occur, for 
the palmar vessels obviously sooner or later would be warmed by the 
blood returning from the warm, normally innervated fingers. Lewis "! 
has shown that warming the palm alone will release the spasm of the 
palmar arch and its digital branches in cases of Raynaud’s disease. 
Another possible explanation for the ultimate vasodilatation in the anes- 
thetized fifth finger is a diminution in the effect of procaine hydro- 
chloride at the time of or previous to vasodilatation. In the instance 
just cited, the anesthesia was beginning to diminish about the time 
vasodilatation occurred, although sensation was not normal again until 
after the experiment had been completed. 

As there is, to our knowledge, no reliable evidence to indicate that 
there are vasodilator sympathetic fibers supplying the lower extremities 
in man, we utilized the principle of the method that has been described 
to investigate this problem with respect to the lower extremities. 

It is, of course, a well known fact, concerning both the upper and the 
lower extremities, that peripheral nerve block will result under ordinary 
circumstances in vasodilatation in the regions supplied by the nerve 
provided there is no organic vascular occlusion. Regional nerve block 
(“ring block” at the base of the finger or ‘“bunion block” of the great 
toe) will produce a similar effect under ordinary environmental condi- 
tions, as Simpson, Brown and Adson'* observed in respect to the 
upper extremities and as we have observed in respect to the lower 
extremities. A similar effect occurs in the normal lower extremities in 
environmental temperatures as low as 15 C. An example of the effect 
of regional nerve block of the left first toe of a normal person in a 
fairly cool environment is shown in figure 5. Obviously, in this instance 
the local effect of cold on the vessels supplying the great toe was not 
sufficient to overcome the effect of sympathetic nerve block produced 
by procaine hydrochloride, and vasodilatation occurred in the anesthetized 
toe. Such vasodilatation most probably is due to obstruction of central 
vasoconstrictor impulses. It assuredly is not solely due to active central 
sympathetic vasodilator impulses, because the sympathetic nerve supply 
to the toe has been interrupted temporarily by the procaine. 

However, in the study of the effect of regional nerve block of the 


toes of patients with moderate or severe symptoms of Raynaud's dis- 


12. Simpson, S. L.; Brown, G. E., and Adson, A. W.: Raynaud’s Disease : 
Evidence That It Is a Type of Vasomotor Neurosis, Arch. Neurol. & Psychiat. 
26:687-718 (Oct.) 1931. 
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ease in the feet in cool environmental temperatures, a different result is 
obtained. This is illustrated in figures 6 and 7. The first patient 
(fig. 6), a woman aged 19, had experienced moderately severe vaso- 
spastic symptoms in both hands and feet on exposure to cold for three 
months. She also had moderately severe rheumatoid arthritis involving 
the joints of all four extremities. Regional nerve block in this case, 
with resultant cessation of the central vasoconstrictor impulses, was 
not sufficient to produce vasodilatation which would cause an appreciable 
elevation of the temperature of the skin. In other words, the local 
effect of the cold environment was sufficient to maintain vasoconstriction 
in the digital vessels even after the central sympathetic vasoconstrictor 
impulses were no longer allowed to influence the vessels. The regional 





Left First Toe 


4 |: 
Regional Nerve Block 


Z 


Megiaa! Lio 


LAL IPSC FOP 


feet Line WSCL 


+ 


ject Brought lato Cd koom 


oe 
HL. 





Anesthesia Colnpaete 











45 55 65 
Time In Minutes 
Fig. 5.—The effect of regional nerve block of the left first toe of a normal 
person in a fairly cool environmental temperature (17 to 19 C.). Marked vaso- 
dilatation occurred in the anesthetized toe, whereas the unanesthetized fifth toe 
remained at room temperature. In this instance removal of the central vasocon- 
strictor influence was sufficient to result in vasodilatation. 


anesthesia not only had blocked the sympathetic vasoconstrictor nerve 
fibers to the great toe and prevented the passage of central vasocon- 


strictor impulses along these fibers but also had blocked any sympa- 


thetic vasodilator fibers which might have been supplying the vessels of 
the great toe. 

If sympathetic vasodilator fibers, which presumably would transmit 
central sympathetic vasodilator impulses, are normally present in the 
sympathetic nerves supplying the toes, it would be expected, when 
these fibers are blocked by procaine, that central stimulation of these 
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Fig. 6.—The effect of regional nerve block on reflex vasodilatation induced 
by heat in a cool environmental temperature in a case of moderately severe 
Raynaud’s disease. The nerve block was not sufficient to overcome the local 
effect of cold, and vasodilatation failed to occur in the anesthetized toe. Heating 
the trunk and placing the right foot and leg in warm water produced vasodilatation 
in the normally innervated fifth toe but failed to do so in the anesthetized toe, 
presumably because the vasodilator fibers to this toe were blocked. 
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Fig. 7—The effect of regional nerve block on reflex vasodilatation induced 
by heat in a cool environmental temperature in a case of moderately severe 
Raynaud’s disease. The result obtained was essentially the same as that presented 
in figure 6. 
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fibers, for example, by an increase in the temperature of the blood, 
would not result in vasodilatation in the anesthetized toe but in vaso- 
dilatation in the unanesthetized toes, the vasodilator fibers of which 
would be intact. This supposition would be true, of course, only if 
indirect vasodilatation under the conditions of the experiment depended 
on the integrity of the sympathetic vasodilator fibers. Figure 6 demon 
strates that under the conditions of this experiment, regional nerve 
block may prevent reflex vasodilatation ; and this evidence, on the basis 
of the aforementioned reasoning, indicates that there are sympathetic 
vasodilator nerves in the lower extremities. 

In the experiment illustrated in figure 6, regional nerve block had 
failed to result in vasodilatation in the left first toe; so a heat tent 
was placed over the trunk at the fiftieth minute of the experiment. 
There was no appreciable change in the rectal temperature until the 
eighty-second minute. As it was possible that this warm environmental 
temperature about the trunk would not be sufficient to produce vaso- 
dilatation in the toes under the circumstances, the right lower extremity 
was immersed in water at 43 C. to a point just below the knee. As can 
be seen, marked vasodilatation occurred in the unanesthetized fifth toe, 
the sympathetic nerves of which were intact, whereas no appreciable 
vasodilatation occurred in the anesthetized first toe, the sympathetic 
nerves of which were blocked. A repetition of this experiment two 
days later under practically the same conditions, with the exception 
that the regional injection of procaine hydrochloride was omitted, resulted 
in the expected vasodilatation in the left first toe, thus showing that the 
stimulus used was sufficient to produce vasodilatation in the left first 
toe when the sympathetic nerves were intact. 

A similar result was obtained in another case of moderately severe 
Raynaud’s disease, as indicated in figure 7. This patient, a housewife 
aged 50, had been troubled for twenty-two years with vasospastic 
symptoms in the hands and feet on exposure to cold. She also had 
mild sclerodermatous changes in the upper and lower extremities and 
in the face. For eight years she had had calcinosis cutis of the fingers 
and toes. In this instance, reflex vasodilatation failed to occur in the 
fifth toe when the sympathetic nerves had been blocked, while it was 
occurring in the first toe, where the sympathetic nerves were intact. 

It appears, therefore, that in the sympathetic nerves supplying the 
lower extremities of patients with Raynaud’s disease, nerve fibers are 


present which are a necessary part of the mechanism that results in 


indirect vasodilatation in a cool environmental temperature. Further- 


more, regional nerve block is capable of inactivating these fibers, thus 
preventing reflex vasodilatation in the digits supplied by them. These 
nerve fibers cannot be vasoconstrictor fibers, because block of vasocon- 
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strictor nerves prevents the passage of central vasoconstrictor impulses 
and releases the central vasoconstrictor influence, thus tending to pro- 
duce rather than prevent vasodilatation. As the integrity of these fibers 
is necessary for reflex vasodilatation, as is evidenced by the fact that 
blocking prevents this vasodilatation, it is necessary to conclude that 
they are vasodilator fibers. These experiments constitute evidence, there- 
fore, in favor of the view that sympathetic vasodilator fibers are present 
in both the upper and the lower extremities in man. 

We have attempted repeatedly to demonstrate the presence of sympa- 
thetic vasodilator fibers in the extremities of normal persons by this 
method, but we have never been successful. For example, we per- 
formed ulnar nerve block in an environmental temperature of 0 C., with 
the idea in mind that perhaps the cooler air surrounding the fifth finger 
might overcome the vasodilator effect of blocking the central vasocon- 
strictor impulses. However, we found that ulnar nerve block under 
these conditions resulted in definite elevation of the temperature of the 
skin of the fifth finger, thus indicating that, even at a temperature of 
0 C., blockage of the sympathetic vasoconstrictor impulses is sufficient 
to result in vasodilatation. Also, we found that with an environmental 
temperature of 15 C. or more (up to 27 C.), regional nerve block of 
the toes always resulted in vasodilatation in the anesthetized toes of 
normal persons. Furthermore, we attempted to demonstrate the pres- 
ence of sympathetic vasodilator fibers by comparing the magnitude of 
the indirect vasodilator response to heat, as indicated by changes in 
the temperature of the skin of normally innervated and of acutely 
denervated digits. However, we were unable to show any consistently 
greater increase in the temperature of the normally innervated digits. 
Therefore, it appears that in order to demonstrate the presence of 
sympathetic vasodilator fibers in normal persons, some other method 
must be used. 

SUMMARY 


The mechanism of indirect vasodilatation was investigated, and 
experiments were carried out to determine the presence of sympathetic 
vasodilator nerves in the upper and lower extremities of man. 

It was shown that indirect vasodilatation induced by warming an 
extremity depends on the return of the blood from the warmed extreme 


ity to the general circulation. It was shown further that the occurrence 
of indirect vasodilatation in a digit depends on the integrity of its sympa- 
thetic nerve supply. 

Evidence was obtained in favor of the view that there are sympa- 
thetic vasodilator nerves in the upper and lower extremities in man. 
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The material for this review was selected from publications which 
appeared during the last half of 1937 and the first half of 1938. As in 
previous reviews,’ it has been necessary to exercise a rigid selection 
of material and largely to exclude the literature on experimental syphilis 


and on serologic studies. 
HISTORY OF SYPHILIS 


The effect of social custom and “mass morality” on the usage of 
words by authors is well illustrated in Sir d’Arcy Power’s ? discussior 
of the use of the word pox in English literature. Shakespeare used it 
nineteen times, but later, during the Victorian era and for many years 
thereafter, it was taboo. There is no mention of venereal disease in the 
works of Thackeray or of Dickens. 

In an interesting article, the title of which contains the type of 
pun that would have amused Shakespeare, Stillians * recounts the con- 
troversy between Ricord and Auzias-Turenne over the latter’s theory 
of syphilization. Ricord had stated that animals could not be infected 
with syphilis. Auzias-Turenne, however, inoculated monkeys, rats, 
cats, dogs, foxes, rabbits and a goat with pus from venereal ulcers. In 
some of these animals papules, moist lesions, osseous lesions and other 
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manifestations developed which he considered were indicative of syphilis. 
He observed that repeated inoculation of different portions of the skin 
with material from the original lesion resulted in successively smaller 
ulcers, until at last no pustule was formed. Inoculation from a fresh 
human source would succeed for a time, but after a series of autoinocu- 
lations this method also would fail to produce a lesion. He concluded 
that there was produced an immunity for syphilis comparable to the 
immunity for smallpox resulting from vaccination and proposed to 
protect all prostitutes and others professionally exposed to the disease by 
this method of syphilization. 

In an amusing article on the birth of syphilis, Robinson * relates 
the spread of the disease to the triumphant and poorly resisted march 
of Charles VIII through Italy. The boudoir replaced the battlefield, 
and Naples became a vast brothel. The physician Thierry de Hery 
frankly worshipped Charles as the originator of syphilis. On a pil 
grimage to the king’s grave at St. Denis, France, he went down on 
his knees and said to a priest who was standing by, “Charles VIII is a 
good enough saint for me; he put thousands of francs in my pocket 
when he brought the pox into France.” “Since that time,” says 
Robinson, with more wit than accuracy, “all syphilologists have been 
rich.” 

The endless controversy concerning the American origin of syphilis 
is furthered by Holcomb.® From an investigation of source material 
he feels that misconception has arisen from the perpetuation of incor- 
rect translations of the work entitled “Treatise Against the Bubos or 
the Serpentine Disease of the Island of Espanola,” by Ruiz Diaz de 
Isla, which was printed in 1539. On retranslation he found no good 
evidence to support the theory of the American origin of syphilis 
except a chapter which deals with the use of guaiacum as a specific 
remedy for the disease. Guaiacum, or holy wood, was native to Haiti 
and Puerto Rico. 

Haltom and Shands ° present more tangible evidence on the other 
side of the controversy. A study of twenty-four specimens of bones 
which had been unearthed in archeologic investigations at Moundsville, 
Ala., revealed in twenty-one of them changes which were suggestive 


of syphilis, and in one skull the changes were so characteristic that 
the authors felt that no other diagnosis was tenable. Archeologically 


4. Robinson, V.: The Birth of Syphilis, Arch. Dermat. & Syph. 36:325 
(Aug.) 1937. 

5. Holcomb, R. C.: Who Gave the World Syphilis? The Haitian Myth, New 
York, Froben Press, Inc., 1937. 

6. Haltom, W. S., and Shands, A. R.: Evidence of Syphilis in Mound Build- 
ers, Arch. Path. 25:228 (Feb.) 1938. 
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there can be no doubt as to the antiquity of the mounds. They are 
estimated to be no more recent than 1000 A. D. These authors con- 
clude, therefore, that there appears to be sufficient evidence in these 
specimens to prove that syphilis existed among the mound builders 
many centuries before the discovery of America by Columbus. 


SPIROCHAETA PALLIDA 
Quantitation of Experimental Inoculums.—There has long been need 
for a study of the influence of the size of the inoculum on the mani- 
festations of experimental syphilis. This has now been made possible 


by Morgan and Vryonis,’ who describe a satisfactory method for count- 


ing the actual number of spirochetes in fluid suspensions. 

Morphology.—Bessemans * discusses the morphologic variations in 
the causative organism of syphilis and contends that the discrepancy 
between his findings and those of others who have not been able to 
demonstrate the presence of spirochetes in tissues which are infectious 
does not prove the existence of an infravisible or granular form but 
is probably a matter of technic. The so-called atypical forms of 
S. pallida he believes to be only fragmented and altered organisms. 

Although he maintains that the organism causing syphilis is a morpho- 
logic unity, Bessemans ® believes that functionally it has innumerable 
aspects. In support of this view he cites various biologic properties of 
the spirochete, both in vitro and in vivo, discusses the phenomena of 
drug resistance and variations in virulence which are said to be pro- 
duced by repeated passage of the virus through experimental animals 
and recalls the changes in the clinical manifestations of syphilis which 
have taken place since the fifteenth century. The theory is ingenious 
and plausible but, being largely undocumented, is unconvincing. 

Nyka *° continues his argument as to the variability of form of S. 
pallida in experiments made on rabbits infected by means of intra- 
testicular inoculations with spirochetes of the Truffi stain. The iliac and 
popliteal lymph nodes were examined microscopically. In freshly infected 
animals he found a few typical spirochetes and many filamentous forms. 
He concludes that the causative agent of syphilis is a polymorphous 
virus which exists in two distinctly different forms: (1) the classic 
7. Morgan, H., and Vryonis, G. P.: A Method for the Quantitation of Inocula 
in Experimental Syphilis, Am. J. Syph., Gonor. & Ven. Dis. 22:462 (July) 1938. 

8. Bessemans, A.: Morphologic Variations of the Syphilitic Germ, Am. J. 
Syph., Gonor. & Ven. Dis. 22:294 (May) 1938. 

9. Bessemans, A.: Functional Variations of the Treponema Pallidum, Am. J. 
Syph., Gonor. & Ven. Dis. 22:301 (May) 1938. 

10. Nyka, W.: Nouvelles recherches sur le polymorphisme du virus syphilitique 
dans le ganglions lymphatiques du lapin, Ann. Inst. Pasteur 60:316 (March) 1938. 
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spiral, which he believes to be a transitory form, and (2) a filamentous 
form, which he still believes, though it seems to us without adequate 
proof, to be the true infectious form of the syphilitic virus. 

Staining.—Kerr ** discusses modifications of the Warthin-Starry 
method of staining spirochetes in sections of tissue and attributes the 
reported failures of some workers to the use of unclean glassware or 
reagents, a slurring over of technical details and a lack of persistence 
in searching for the organisms. Steiner’? describes new and simple 
methods for staining spirochetes in frozen sections and in smears. 

Effect of Low Temperatures——Under natural conditions S. pallida 
and Treponema pertenue die soon after removal from a living host. 
Hitherto strains of these organisms could be maintained for experi- 
mental purposes only by inoculating susceptible animals. In a previous 
communication Turner ** described a simple method for freezing and 
maintaining specimens of tissue containing spirochetes at a temperature 
of approximately —78 C., thus eliminating the time and expense 
entailed in propagating spirochetes of syphilis or yaws in animals. In 
the present communication ** he shows that after having been frozen 
and maintained for at least one year at temperatures near — 78 C., 
S. pallida and T. pertenue, on thawing, exhibited a normal morphologic 
picture, motility and virulence. At temperatures of — 10 and — 20 C., 
spirochetes of syphilis did not survive as long as two months. That 
S. pallida may survive even much lower temperatures for at least 
brief periods is reported by Jahnel,*® who describes experiments show- 
ing that the organisms can endure a temperature of — 271.5 C. for 
two and one-half hours without losing their virulence. 


EXPERIMENTAL SYPHILIS 

Seeking further information concerning the pathogenesis of syphilis, 
particularly syphilis of the nervous system, Stroesco and Vaisman ** 
11. Kerr, D. A.: Improved Warthin-Starry Method of Staining Spirochetes in 
Tissue Sections, Am. J. Clin. Path. 8:63 (March) 1938. 

12. Steiner, G.: A New Method for Staining Spirochetes and Bacteria in 
Smears, J. Lab. & Clin. Med. 28:293 (Dec.) 1937; A Simple Method for Demon- 
stration of Spirochetes in Frozen Section, ibid. 23:316 (Dec.) 1937. 

13. Turner, T. B.: The Preservation of Virulent Treponema Pallidum and 
Treponema Pertenue in the Frozen State, J. Clin. Investigation 15:470 (July) 1936. 

14. Turner, T. B.: The Preservation of Virulent Treponema Pallidum and 
Treponema Pertenue in the Frozen State, with a Note on the Preservation of 
Filtrable Viruses, J. Exper. Med. 67:61 (Jan.) 1938. 

15. Jahnel, F.: Ueber das Ueberleben von Syphilisspirochaten bei tiefster 
Temperatur (— 271.5° C, 1.7° vom absoluten Nullpunkt entfernt), Klin. Wchnschr. 
17:837 (June 11) 1938. 

16. Stroesco, G., and Vaisman, A.: La syphilis expérimentale cliniquement 
inapparente de la souris, Ann. Inst. Pasteur 59:403 (Oct.) 1937. 
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studied experimental syphilis in the mouse. Mice were infected by 
the implantation of fragments of tissue from fresh rabbit syphilomas 
into or under the skin. The animals were killed at varying intervals 
afterward, and their tissues were studied microscopically with the aid 
of a modification of the Dieterlé technic which the authors describe. 
Either typical or atypical forms of spirochetes were found to be widely 
distributed throughout the tissues, including the nervous system. 
Examination of the area surrounding the site of implantation of the 
infecting graft, however, they felt gave significant information regard- 
ing the mode of infection of the neuraxis. As a result of their studies 
they concluded that after implantation of an infecting graft the spiro- 
chetes at the center of the graft became transformed into stages inter- 
mediate between the spiral form and argentophilic granules, while at 
the periphery they migrated from the graft and invaded the adjoining 
tissues, where they multiplied without producing atypical forms. Repro- 
duction was around the vessels in the corium, whence the organisms 
passed along the connective tissue fibers into the nerves, finally to 
infect the spinal ganglions. In guinea pigs in which primary lesions 
were produced, each lesion apparently immunized the adjacent epidermis 
and prevented multiplication of the spirochetes in that region, but the 
immunization failed to affect the peripheral nerves, in which the spiro- 
chetes multiplied and spread. 

Vaisman ** injected spinal fluid from 9 patients with dementia para- 
lytica into mice by the intracerebral and subcutaneous routes. The 
mice were killed four months later. Examination of the lymph nodes 
by the Dieterlé method revealed no organisms resembling S. pallida. 
Transfer by means of injecting material from the lymph nodes into 
rabbits likewise gave negative results. 

Although the author tends to accept these observations as con- 
clusive evidence that the cerebrospinal fluid of patients with dementia 
paralytica is not infectious, the notorious variability of the mouse in 
experimental studies of syphilis makes the findings of little value. 

Influence of Sex and Sex Hormones.—Kemp, Shaw and Fitzger- 
ald '* have interested themselves in the important problem of the rela- 
tion of sex hormones to the course of experimental syphilis. As a 
part of this study they examined the effect of placental extract on the 
course of experimental syphilis in the rabbit. A crude placental extract, 
containing little or none of the immune substance effective in the 


17. Vaisman, A.: Le liquide céphalorachidien des paralytiques géneraux est-il 
virulent? Compt. rend. Soc. de biol. 124:1166, 1937. 

18. Kemp, J. E.; Shaw, C., and Fitzgerald, E. M.: The Effects of Placental 
Extract on the Course of Experimental Rabbit Syphilis, Am. J. Syph., Gonor. & 
Ven. Dis. 22:368 (May) 1938. 
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prevention and abortion of measles and only a small amount of estro 
genic substance, had no influence on the course of the infection. A 
commercial placental extract (placimmunin) prepared according to the 
method of McKhann, known to be effective in the prevention and 
abortion of measles, had a favorable effect in 8 of 12 animals that 
survived treatment. As yet, however, the significance of these observa- 
tions cannot be interpreted. 

The same authors *® report a comparative study of the course of 
experimental syphilis in normal male and female rabbits and in male 
and female rabbits treated six days a week for twenty-one weeks with 
20 international units of estrogen (in the form of theelin in oil) and 
observed for one hundred and fifty-seven days after the inoculation. 
Their findings suggested that estrogenic substances might have been a 
factor responsible for the milder course of syphilis in normal female 
rabbits and the modified course of the disease in female rabbits which 
became pregnant simultaneously with the infection. 

As another part of the same group of studies Kemp and Shaw ” 
observed the effects of castration on the course of experimental syphilis 
in male and female rabbits and reported the following results: 1. The 
syphilitic infection was milder in normal female than in normal male 
animals, as shown by a less severe reaction at the site of inoculation 
and the development of fewer generalized lesions. 2. In addition to a 
more marked reaction at the site of inoculation, the course of the 
syphilitic infection was more. severe in normal males than it was in 
castrated males. 3. As judged by the occurrence of generalized lesions, 
the infection was milder in castrated females than in normal females. 
4. The favorable influence of castration on the course of experimental 
syphilis was approximately the same for male and female rabbits. 


IMMUNITY IN SYPHILIS 
Kolmer ** discusses at length the question of serologic reactions 
and immunity in relation to infection and treatment of syphilis. He 
believes that reagin is a product of infection with S. pallida, although it 
is not of itself spirocheticidal or spirochetistatic. Nevertheless it is 
not without immunologic significance, since its persistence in chronic 


syphilis after one or two years of modern therapy indicates, on the 


19. Kemp, J. E.; Shaw, C., and Fitzgerald, E. M.: The Effect of the Adminis- 
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basis of clinical evidence, that sufficient tissue immunity may be present 
to protect the patient against progression or relapse of the syphilitic 
infection. Though he grants that persistence of reagin may indicate 
immunity, he nevertheless feels that in cases of both early and chronic 
syphilis, including latent, benign (cutaneous and osseous) and visceral 
infections, the persistently positive serologic reactions are not usually 
due to reagin remaining after biologic “cure” but are evidence of per- 
sistence of the infection. While proof of either point of view remains 
unobtainable, Kolmer takes the position that for the patient who mani- 
fests seroresistance, periodic courses of follow-up therapy after initial 
treatment for one to two years are desirable to guard further against 
clinical relapse or progression of the disease. 

Lisi °° shows that immunity is not established in rabbits after scrotal, 
subcutaneous and intraperitoneal injections of an emulsion of material 
from syphilitic lesions which previously has been rendered avirulent by 
heating. When injections of a virulent virus were given to vaccinated 
animals the lesions were larger and the period of incubation was 
shorter than when the injections were given to control animals, sug- 
gesting that a greater local sensitiveness to the spirochete was estab 
lished in the vaccinated animals. The possibility that this heightened 
reaction might be due to general tissue sensitivity produced by the 
previous injection was not considered. 

3eck ** examined fifteen specimens of serum and two specimens of 
cerebrospinal fluid from human beings and three specimens of serum 
from syphilitic rabbits by a quantitative in vivo method for the presence 
of antibodies protective against the spirochete of syphilis. No evidence 
of such antibodies was found. Observation in vitro did not reveal 
phagocytosis of the organism. 


SEROLOGY 

As in previous years,’ space cannot be given to the many articles 
dealing with the technic of serologic tests for syphilis or to those com- 
paring one test with another. It is desirable, however, briefly to refer 
to certain papers which aid in clarifying in the minds of practicing 
physicians the interpretation of these tests. 

It is obvious that the reliability of the serologic report which a labo- 
ratory supplies to a physician depends on two factors: the theoretic 
sensitivity and specificity of which the test employed is capable in expert 
hands and, more important, the actual sensitivity and specificity of the 
test as it is performed in the laboratory which is making the report. 


22. Lisi, F.: Ricerche sperimentali sulle reazioni immunitarie all’inoculazione 


di materiale sifilitico virulento in conigli preventivamente trattati con estratti di 
sifiiloma, Gior. ital. di dermat. e sif. 78:691 (Aug.) 1937. 

23. Beck, A.: The Occurrence of Protective Antibodies in Syphilis, J. Path. 
& Bact. 44:399 (March) 1937. 
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The first consideration has been dealt with in previous reports! of the 
Committee on Evaluation of Serodiagnostic Tests for Syphilis. A 
comparative study of the efficiency of the performance of serodiagnostic 
tests for syphilis in thirty-nine state laboratories is reported by Parran 
and his associates.2* Each health officer was asked to designate the 
test whose performance he desired to have evaluated, and the tests 
specified determined the choice of four private control laboratories. A 
study of the tables and graphs obtained from the sixty-nine serologic 
tests on each specimen of blood submitted revealed the fact that some 
of the state laboratories are not qualified to perform efficient diagnostic 
service or to inaugurate any system of licensure involving approval of 
local laboratories within their respective states. In many states, how- 
ever, the efficiency of the performance of the tests was maintained at 
a high level. It was also evident that the routine employment of a 
single serodiagnostic test, even though performed by competent workers, 
is occasionally unreliable. The recommendations of the committee 
should receive immediate study. It was advised that provision be made 
for adequate training of state and local laboratory technicians in the 
laboratories of the originators of the methods employed and that in the 
future only a thoroughly competent technical personnel be employed. 
A system of periodic inspection of state laboratories by thoroughly 
trained serologists of the United States Public Health Service should 
be devised and made available. The facilities for the special study of 
serologic methods in the Venereal Disease Research Laboratory of the 
United States Public Health Service on Staten Island in New York 
should be utilized to a greater extent. Periodic comparative examination 
of the performance of serodiagnostic tests is desirable. Finally, the 
committee advised that full advantage be taken of existing local labora- 
tory facilities and that provisions be made to approve and subsidize 


qualified local laboratories for the performance of diagnostic services 


in the control of syphilis.*° 

Hazen ** reemphasizes the imperative need for the efficient per- 
formance of serodiagnostic tests and points out the opportunity which 
the serologic conferences sponsored jointly by the United States Public 
Health Service and the American Society of Clinical Pathologists pro- 

24. Parran, T.; Hazen, H. H.; Mahoney, J. F.; Sanford, A. H.; Senear, F. E.; 
Simpson, W. M., and Vonderlehr, R. A.: Serodiagnostic Tests for Syphilis as 
Performed by Thirty-Nine State Laboratories: A Comparative Study; Report 
of the Committee on Evaluation of Serodiagnostic Tests for Syphilis, J. A. M. A. 
109:425 (Aug. 7) 1937; Ven. Dis. Inform. 18:273 (Aug.) 1937. 

25. Serodiagnostic Tests for Syphilis in State Laboratories, Current Comment, 
J. A. M. A. 109:437 (Aug. 7) 1937. 

26. Hazen, H. H.: Syphilis Control: The Need for Efficiently Performed 
Serodiagnostic Tests, Journal-Lancet 58:127 (March) 1938. 
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vide to state health officers to evaluate the quality of the work done in 


their several serologic laboratories. To aid in improving the quality 


of serodiagnostic tests for syphilis, he makes certain specific recom- 
mendations: Only certified technicians should be employed, medical 
students should be trained in the collection of blood, private physicians 
should ascertain whether the laboratories they use employ methods which 
have been evaluated by the United States Public Health Service, health 
officers should be urged to have their laboratories participate in the 
evaluation projects, and the opportunities for evaluation by a state 
laboratory should be available to other laboratories in the state. These 
recommendations should be followed by every laboratory which attempts 
the serodiagnosis of syphilis, and it should be the privilege of the prac- 
titioner who submits samples of blood for examination to be assured 
that they are carried out. 

Nagle and Willett ** collate the information which has been made 
available by the five serologic conferences and state the following 
conclusions : 


The foundation for the selection of suitable standard tests used in the serum 
diagnosis of syphilis has been laid by data accumulated regarding the efficiency 
of 46 Wassermann and 54 precipitation tests in five official projects. 

From this compilation it is obvious that a serologic test can possess as a mini- 
mum 99 per cent specificity (excepting certain few diseases, especially malaria and 
leprosy) and 65 per cent sensitivity. These percentages should be considered the 
base line, and tests conforming to these standards should be used in diagnostic 
laboratories. Tests not conforming to these standards should be used only experi- 
mentally until they are adjusted to meet these standards. Tests having high 
sensitivity might be used as presumptive or exclusion tests, even though lacking in 
specificity. 

It is hoped that tests which at present fit in with these standards will be 
improved to increase both sensitivity and specificity. That this can be done, 
especially in regard to sensitivity, was demonstrated by diagnostic laboratories 
with Kahn, Kolmer and Kline tests in Project 5. 


The Laughlen Test—The Laughlen test has been presented as a 
reliable test for syphilis which can be performed in a few minutes, which 
requires little equipment, which is inexpensive and which can be done 
by any medical practitioner or technician without special training.** 
Usher ** says, however : 

In the hands of the author, the Laughlen test gave a prohibitive number of 
positive reactions in a presumably nonsyphilitic population. When the sensitivity 


27. Nagle, N., and Willett, J. C.: What Did Five Official Evaluation Studies 
of Tests for Syphilis Reveal? Am. J. Syph., Gonor. & Ven. Dis. 22:231 (March) 
1938. 

28. Laughlen, G. F.: A Rapid Test for Syphilis, Canad. M. A. J. 38:179 
(Aug.) 1935. 

29. Usher, G. S.: An Appraisal of the Laughlen Serologic Test for Syphilis, 
Am. J. Syph., Gonor. & Ven. Dis. 22:452 (July) 1938. 
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of the reagent was reduced sufficiently to eliminate these falsely positive reac- 
tions, it failed in a significant number of instances to detect reagin in sera which 
were positive to the Eagle flocculation reaction. 

It is concluded that the Laughlen serologic test for syphilis may be of value in 
a reliable laboratory as a spot or exclusion test but is not a satisfactory test to 
be used by a “medical practitioner or technician without special training” (as 
claimed by Laughlen). 


Other investigators have agreed with Usher. From a comparison of 
the Laughlen test with a complement fixation test of 1,500 specimens 
of serum, Churg, in discussing a report made by Chargin,®° concludes: 

In its present form the Laughlen test is not a reliable procedure and should not 
be employed. 

Sobel ** says: 

The sensitivity of this test was hardly equal to that of the Wassermann test 

Laughlen states that it is an office procedure; yet we found that we had 
to discard the results in the first 300 tests because we lacked the experience for 
their accurate performance. . . . The Laughlen test at the present time is not 
suitable for use by the average practitioner. It is still a laboratory procedure. 

Rein *? says: 

I believe that new tests of this type should not be publicized and sold to prac- 
titioners until their specificity and sensitivity are accurately determined by 
reliable serologists. 

Editorial writers also agree in condemning the suggestion that sero- 
logic tests for syphilis may be made an office procedure: ** 

The publications of the Committee on the Evaluation of Serologic Tests for 
Syphilis indicate that all too frequently both complement fixation and floccula- 
tion tests are carried out at a level of efficiency below that of which the tests are 
inherently capable. It is alarming that some commercial concerns are offering 
for sale to general practitioners relatively new and unestablished serologic test 
outfits containing antigen and other materials. The promoters claim that these 
methods may be carried out by the practitioner in his office, are suitable for rapid 
diagnostic work with whole blood and with spinal fluid and are sufficiently accurate 
to guide any physician in the treatment of his patients with syphilis. The fact 
that the antigens for these methods are crude or that they may deteriorate rapidly 
is not mentioned. Neither is it pointed out that dye materials incorporated in the 
antigens are useless to a trained serologist and will be equally valueless to one 
not familiar with the interpretation of flocculation reactions. Warning is not 
given of the danger which is always present in serologic procedures carried out 
with whole blood or of the complete reversal which inactivation may induce. 
Nor is it admitted that these methods have had only a limited practical test in 
hands other than those of the originators. Furthermore, a most grievous omission 
is the failure to recommend the use of positive and negative control serums as 


30. Chargin, L.: Asymptomatic Syphilis Associated with a Positive Wasser- 
mann and a Negative Laughlen Test, Arch. Dermat. & Syph. 37:856 (May) 1938. 

31. Sobel, N., in discussion on Chargin.®° 

32. Rein, C. R., in discussion on Chargin.®° 

33. New Serologic Tests for Syphilis, Current Comment, J. A. M. A. 110:1373 
(April 23) 1938. 
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guides in the interpretation of the test. The care of the glassware, the concen- 
tration and pfu of the salt solution and many other factors requisite for trust- 
worthy serologic results are omitted from the instructions. Thus, active commercial 
promoters may place in the hands of the individual physician everywhere a 
diagnostic function which is acceptable as efficient only when performed in 
laboratories adequately equipped and staffed by trained personnel. The claims for 
these techniques are based on inadequate experience and the procedures themselves 
are open to criticism on many technical grounds. The science of serology has 
not as yet progressed to a degree of simplicity at which the detection of syphilis 
may be placed on a basis comparable to the detection of albumin in the urine. 
It is difficult to see how any premature steps in this direction can do other than 
work to the detriment of the patient with syphilis. 


The Hinton Test.—Because there has been controversy regarding the 
value of a negative reaction of the Hinton test of the blood in excluding 
neurosyphilis, Marquis ** reviewed the records of 621 consecutive patients 
with syphilis for each of whom had been made at least one Hinton test, 
one test of the complement fixation reaction of the blood and an exami- 
nation of the cerebrospinal fluid. Serologic tests of the cerebrospinal 
fluid for syphilis gave a positive reaction for 172 (28 per cent) of this 
group and a doubtful reaction for 4 others. The Hinton test of the 
blood gave a negative reaction in 11 cases in which the Wassermann 
test of the spinal fluid gave a positive reaction. The Hinton test is 
described as “fluctuating” in 6 other cases. In 1 case in which the 
Wassermann test of the spinal fluid gave a doubtful reaction, the Hinton 
test gave a positive reaction, in 1 case it gave a doubtful reaction and 
in 2 cases it gave a negative reaction. 

In his discussion the author presents brief reports of the 13 cases 
in which a negative reaction to the Hinton test of the blood and a 
positive or doubtful complement fixation reaction of the cerebrospinal 
fluid were obtained in order to show that in all these cases neurologic 
abnormalities were manifest which in themselves would demand exami- 
nation of the cerebrospinal fluid to clarify the diagnosis. He concludes: 

It would appear from this study that routine lumbar punctures may be safely 
omitted in patients with syphilis who have no clinical evidence of central nervous 


system disease and who have a persistently negative Hinton test of the blood. It 
seems equally evident, however, that whenever there are signs or symptoms of 


central nervous system injury or whenever there is a persistently positive Hinton 
test, spinal fluid examination cannot be safely omitted. 

Positive Results of Serologic Tests of Normal Animals.—For sev- 
eral years evidence has been accumulating that a high proportion of 
normal animals of various species other than man may give a positive 
reaction to serologic tests for syphilis. Further confirmation of this 

34. Marquis, H. H.: The Hinton Test of the Blood in Neurosyphilis, Am. J. 
Syph., Gonor. & Ven. Dis. 22:208 (March) 1938. 
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fact is offered by Greene, Harding, Hudspeth and Pistor,*® who per- 
formed Kahn, Kline, Ide, Eagle and Laughlen tests on blood from 
dogs, rabbits, goats, horses, sheep, chickens and cows. Though these 
serums showed a relatively high percentage of positive reactions, the 
different tests gave widely varying results. The Kline and Laughlen 
tests gave the highest and the Ide and Eagle tests the lowest percentage 
of positive reactions. 

The presence of a reagin-like substance in the blood of normal 
animals has, in our opinion, received inadequate consideration by clini- 
cians and serologists. Is it not possible that what is true in a high 
proportion of other animals may also be true in at least a small pro- 
portion of human beings and that an unsupported positive reaction to 
a serologic test, even if adequately checked against technical error, may 
sometimes represent a normal biologic peculiarity rather than the 
presence of syphilitic infection? Further study of this important point 
is urgently needed. 

Mackie and Watson,** Porro,** Manteufel and Beger,** Furst * 
Eagle *° have reported results similar to those of Greene and his col- 


and 


laborators, but there have been no reports of studies calculated to 
identify the substance which produces the positive reaction. 

That fears as to the validity of a positive reaction to a serologic 
test may, however, be more apparent than real and that biologic false 
positive reactions, if they occur at all, must be rare is suggested by the 
serologic surveys of college students carried out in Wisconsin and 
Minnesota. At the University of Wisconsin *! “a total of 3,389 tests 
was done on 30.5 per cent of the student population . . . a neg- 
ligible amount of syphilis was found.’’ Only 6 students showed a 


35. Greene, R. A.; Harding, H. B.; Hudspeth, W. T., and Pistor, W. J.: The 
Reaction of the Sera of Different Animals to the Kahn, Kline, Ide and Laughlen 
Tests, J. Lab. & Clin. Med. 23:763 (April) 1938. 

36. Mackie, T. J., and Watson, H. F.: On the Immunological Nature of the 
Principle in Serum Responsible for the Wassermann Reaction, with Reference Also 
to the Flocculation Reaction of Sachs and Georgi, J. Hyg. 25:176 (July) 1926. 

37. Porro, T. J.: The Kahn Reaction with Serum of Different Animals, J. 
Infect. Dis. 58:210 (Sept.) 1933. 

38. Manteufel, P., and Beger, H.: Die Serodiagnose der Kaninchensyphilis, 
Deutsche med. Wchnschr. 50:269 (Feb. 29) 1924. 

39. Fiirst: Zur Frage der Natur der komplementbindenden Stoffe in positiven 
tierischen und luetischen menschlichen Seris bei der Wassermannschen Reaktion, 
Ztschr. f. Immunitatsforsch. u. exper. Therap. 23:358, 1914. 

40. Eagle, H.: Studies in the Serology of Syphilis: VI. The Induction of 
Antibodies to Tissue Lipoids (a Positive Wassermann Reaction) to Normal Rab- 
bits, J. Exper. Med. 55:667 (April) 1932; Laboratory Diagnosis of Syphilis, 
St. Louis, C. V. Mosby Company, 1937, p. 302 

41. Cole, L. R.: Survey of Syphilis Among Students at University of Wis- 
consin, Arch. Dermat. & Syph. 38:70 (July) 1938. 
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positive and 6a doubtful reaction to serologic tests for syphilis. Boynton 
42 


and Davies ** report that during the past ten years serologic tests for 
syphilis have been performed on about 19,000 students at the University 
of Minnesota. In only 39 (0.2 per cent) of the cases were persistently 
positive reactions found. 

Rothbart ** contends that fluctuations in the serologic reactions of 
presumably healthy children of normal healthy parents are occasionally 
observed. He presents a report of 12 apparently nonsyphilitic children, 
observed during the past two years, for whom the Kahn test gave a 
positive reaction on one or more occasions. Later the reactions became 
negative in 11 of the 12 cases. Infection, either acute or chronic, was 
present in 11 of the 12 cases. 

Provocative Method.—According to Rajka,** antibodies in cases of 
syphilis are produced in the reticuloendothelial system. The Wasser- 
mann test of the blood, therefore, may give a negative reaction even 
though antibodies are stored in the tissues.. Theoretically it should be 
possible to drive these “stored” antibodies from their sites of produc- 
tion into the blood in order to bring about a positive reaction to sero- 
logic tests for syphilis. Pressor substances have been employed for the 
purpose, but for the antibodies to reach the blood there must be vaso- 
dilatation after the vasoconstriction. By combining epinephrine, 
ephedrine and muscle extract, Rajka prepares a substance which he 
calls “provocatine.” This is injected intramuscularly after a specimen 
of blood has been taken for testing, and additional specimens are taken 
one-half hour and one hour later. He believes that this method of 
testing is a valuable aid in proving that a “cure” has been achieved. 

Twenty-five normal controls showed no change of the negative reac- 
tion either to a Bordet-Wassermann or to a precipitation test. For 
patients known to have syphilis, a variety of results was observed. The 
Bordet-Wassermann test was used for 581 patients; also 412 were 
tested by means of flocculation tests. Of the patients in the former 
group, 367 gave a negative reaction before the test; for 334 of these 
patients the reaction to the Bordet-Wassermann test remained negative, 
but it became positive for 33 (9 per cent of the group). There were 


214 patients who gave a positive reaction to the Bordet-Wassermann 


> 


42. Boynton, R. E., and Davies, B. P.: The Routine Wassermann Test in 
College Students, Journal-Lancet 58:134 (March) 1938. 

43. Rothbart, H. B.: The Variability of the Kahn Reaction in Children, J 
Pediat. 11:483 (Oct.) 1937. 

44. Rajka, E.: Sur la question des provocations sérologiques dans la syphilis 
a l’occasion d’une nouvelle méthode de provocation, Ann. de dermat. et syph 
8:624 (Aug.) 1937. 
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test before the “provocatine” test was made. The reaction remained 
unchanged for 109 of them, and it increased in strength for 45 and 
decreased in strength for 60. 

The results for a group of 412 patients with respect to a floccula- 
tion test were somewhat similar. The reaction before the ‘“provocatine” 
test was positive in 158 cases and negative in 254. In 13 cases (5 per 
cent) in which the reaction had been negative it became positive. Of 
the 158 cases in which positive reactions were obtained originally, the 
reaction remained unchanged in 116, and it became more strongly 
positive in 12 and less strongly positive in 30. 

Cerebrospinal Fluid.—Kraus ** claims that the Takata-Ara test is 
a rapid, simple and reliable colloid test that can be used in outpatient 
clinics for the diagnosis of neurosyphilis. Richter *° advocates a modifi- 
cation of the colloidal gold test which makes possible the reading of 
the results after one hour, instead of after twenty-four hours. Reibe- 
ling *7 is of the opinion that the hydrochloric acid—collargol reaction 
of the cerebrospinal fluid is determined by the hydrolysis of proteins. 
He believes that this test gives a curve characteristic of dementia 
paralytica which is not the case with the other colloidal tests. In about 
50 cases of latent syphilis without involvement of the central nervous 
system the test gave normal curves. In a few cases in which there was 
only slight involvement of the central nervous system, the curves 
promptly became positive. For treated patients with dementia paralytica, 
tabes dorsalis or latent syphilis the test proved to be a good indicator of 
active syphilitic involvement of the central nervous system. 


THE SOCIAL. AND PUBLIC HEALTH ASPECTS OF SYPHILIS 


Although an appeal was made by Marion Sims in 1876 for atten- 
tion to venereal diseases, the first really effective steps were taken by 
Herman Biggs, of New York, in 1912. He advocated the reporting of 
cases and free serologic testing and said he felt that special clinics and 
hospital facilities for patients with venereal diseases should be estab- 
lished.*® 

Official Attitudes.—In the light of the fears expressed that a con- 
certed effort directed toward the control of syphilis would serve as the 


45. Kraus, M.: Die Takata-Ara-Reaktion (Einglas Methode) in der ambula- 
torischen Praxis der Neurolues, Klin. Wchnschr. 16:1815 (Dec. 25) 1937. 

46. Richter, J.: Zur Goldsolreaktion, Ztschr. f. Hyg. u. Infektionskr. 120:219 
(Dec. 21) 1937. 

47. Reibeling, C.: Die Salzsaure-Collargol-Reaktion, eine neue Liquorreaktion, 
Klin. Wchnschr. 17:783 (May 28) 1938. 

48. Biggs and the Control of Syphilis, editorial, Quart. Bull., City of New York 
Dept. Health 5:63 (Aug.) 1937; abstracted, Ven. Dis. Inform. 19:97 (April) 1938. 





PADGET ET AL—SYPHILIS 1043 


opening wedge for the establishment of “socialized medicine,” the com- 
ments of the president (1937-1938) of the American Medical Associa- 


9 


tion *® are in order. In his opinion the present concern about public 
health has had a dual origin: first, the progress which has been made in 
preventive medicine and, second, the awakening of the national con- 
sciousness to the deplorable wastefulness of illness. 

With regard to syphilis, two factors make the outlook favorable: 
Treatment of the patient does not necessitate that he give up work, 
and a specific cure may be obtained in the early stage of the disease. 

In order to develop the opportunity, there are three points to be 
considered: First is the education of the public. The second great 
objective is the arousing of the medical profession generally. Third is 
the matter of the cost of treatment. 

The middle class, especially those on the borderline of “medical 
indigency,” present a serious phase of the problem. Many of them 
refuse to go to a clinic. Taking the long view, Upham believes that 
medical societies should not temporize but should meet the issue 
squarely. 

The surgeon general of the United States Public Health Service is 


in complete agreement.*° Specifically, he makes basic recommendations 


for the development of adequate facilities for the control of syphilis 
as follows: 

There should be a trained public health staff to deal with syphilis in each 
state and city. 

Minimum state laws should require reporting of cases, follow up of delinquents, 
and the finding of source of infection and contacts 

Premarital medical certificates, including serodiagnostic tests, should be a 
legal requirement. 

Diagnostic services should be freely available to every physician without charge 
and should meet minimum state standards of performance. 

Treatment facilities should be of good quality, with convenient hours and loca- 
tion. Wherever possible the clinic service should be a part of an existing hospital 
dispensary. Hospital beds should be provided for patients needing bed care. 

The states should distribute antisyphilitic drugs to physicians for the treat- 
ment of all patients. 

Routine serodiagnostic tests need to be used much more widely. In particular, 
every pregnancy, every hospital admission, every complete physical examination 
should include this test. 

The informative program in modern diagnosis, treatment, and control should 
be prosecuted vigorously among physicians and health officers, especially through 
the use of trained consultants. 

The public educational program must be persistent, intensive, and aimed espe- 
cially at those individuals in the age groups in which syphilis is most frequently 
acquired. 

49. Upham, J. H. J.: The Private Physician’s Part in the Syphilis Campaign, 
J. Social Hyg. 24:134 (March) 1938. 

50. Parran, T.: Control of Syphilis, (a) J. A. M. A. 109:205 (July 17) 1937; 
(b) Ven. Dis. Inform. 18:223 (July) 1937. 
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The Private Physician and the Control of Syphilis—The importance 
of the practitioner’s part in the control of syphilis has had great 
emphasis. Clarke *' says that in the city of New York the practicing 
physicians are more valuable with regard to the control of syphilis 
than all the many clinics and hospitals, voluntary and official. Jeans °* 
feels that in the control of prenatal syphilis appropriate regulations 
by the state department of health and cooperation in their enforcement 
are most important. Casselman ** states: 

To control venereal disease . . . various services should be more readily 
available. The health departments . . . should provide . . . free labora- 
tory service, free drugs, free follow-up service and a limited amount of free 
consultation service. Because much of the public health work in syphilis must 
be done by private physicians, some financial provision for this work must be 
made by health departments. 

The Incidence, Prevalence and Trend of Syphilis in Chicago.— 
Usilton and her collaborators ** present a study of the problem of 
syphilis in Chicago which was made possible by the cooperation of all 
the clinics for syphilitic patients and 99.6 per cent of the practicing 
physicians of that city. They found that there are 14,350 patients with 
syphilis constantly under medical care in Chicago (44 per ten thousand 
of the population). More than 15,000 residents of Chicago seek treat- 
ment for syphilis each year, but only 2,500 of them have early syphilis. 
Of the latter group, 23 per cent of the private patients and 52 per cent 
of the clinic patients receive minimal effective treatment before lapse 
or discharge. Few of the patients with late syphilis have had treatment 
for early syphilis. During the period of study there was an increase 
in the number of patients with late syphilis who sought private medical 
care. 

Syphilis and Industry.—Certain branches of the federal government 
and some industrial organizations now require a routine serologic test 
for syphilis of all applicants for positions and refuse employment to 
those whose tests give positive results. The reasons that have been 
assigned for these regulations are: 1. There is danger of transmission 
of syphilis, especially by food handlers. 2. A syphilitic person who 
uses dangerous machinery is a hazard to himself and to others. 3. There 
is additional financial risk to the company, because the employee may 
become disabled on account of syphilis atid because courts have awarded 


51. Clarke, C. W.: The New York City Plan for Combating Syphilis, J. A. 
M. A. 109:1021 (Sept. 25) 1937. 

52. Jeans, P. C.: Cooperation of the Private Physician in the Control of Pre- 
natal Syphilis, Ven. Dis. Inform. 19:93 (April) 1938. 

53. Casselman, A. J.: Service Provided Physicians by the Health Department, 
Ven. Dis. Inform. 19:159 (June) 1938. 

54. Usilton, L. J.; Hunter, H., and Vonderlehr, R. A.: Prevalence, Incidence 
and Trend of Syphilis in Chicago, J. A. M. A. 110:864 (March 19) 1938. 
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industrial compensation for injuries aggravated by preexisting syphilis. 
Moore ** has voiced objection to such a policy. <A positive reaction to 
a routine ser¢ logic test for syphilis should not be a criterion for refusal 
to hire or for dismissal of an employee. The danger of transmission 
of syphilis through contact other than sexual is slight. If the infection 
is old there is little or no danger. There are only two types of syphilis 
which are likely to cause industrial accidents, namely, cardiovascular 
syphilis and neurosyphilis (of the latter, especially the paralytic type). 
The diagnosis of these conditions can be established only by careful 
study of the physical status of the patient and in cases of neurosyphilis 
only by examination of the cerebrospinal fluid. If a hazardous occupa- 
tion is involved and if the applicant gives a positive reaction to a 
serologic test for syphilis, a careful study should be made; if cardio- 
vascular syphilis and neurosyphilis are excluded, employment should 
be granted or continued, provided adequate treatment is available. 
Syphilitic persons who are physically able to work should be allowed 
to do so. 

Russell °° also condemns the policy of discharging an employee when 
it is discovered that he is infected with syphilis and recommends retain- 
ing him, provided adequate treatment is taken. 

Life Expectancy of the Syphilitic Person.—In spite of these con- 
demnatory opinions, Usilton and Miner ** provide observations which 
if confirmed by a larger experience will serve amply to justify the 
refusal of an employer who provides a pension system or retirement 
allowances to employ a person with syphilis. Utilizing the material 
of the Cooperative Clinical Group for actuarial study, these authors 
determined the death curve for men with acquired syphilis in contrast 
to the death curve for men of the general population. They found that 


the “life expectancy of males with acquired syphilis is shortened from 


that in the general population from ages 30 to 60 years by 17 per cent 
in the white males and 30 per cent in the Negro males.”’ Charts 1 and 2 
give the curves for the mortality rate and the complete expectation of 
life, respectively, for white men with syphilis and for white men of 
the general population. 

The Epidemiology of Syphilis —Baker ** contributes a discussion of 
the responsibilities of the follow-up worker. Two primary responsi- 

55. Moore, J. E.: Syphilis in Industry, West Virginia M. J. 34:97 (March) 
1938; Syphilis and Unemployment, J. Indust. Hyg. & Toxicol. 19:189 (May) 1937. 

56. Russell, A. E.: The Control of Syphilis in Industry, J. Social Hyg. 24: 
10 (Jan.) 1938. 

57. Usilton, L. J., and Miner, J. R.: A Tentative Death Curve for Acquired 
Syphilis in White and Colored Males in the United States, Ven. Dis. Inform. 
18:231 (July) 1937. 

58. Baker, E. M.: Scope of Activities of Follow-Up Worker, Ven. Dis. Inform. 
19:163 (June) 1938. 
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bilities, she says, are tracing sources of infection and contact and keep- 
ing infectious patients under treatment until they can no longer transmit 
the disease. 

Ingraham ** reports fifteen years’ experience with “contact-tracing 
and case-holding 


” in New Jersey. He found that: 

the employment of a confidential persuasive approach to elicit a voluntary response 
from the patient, in the hands of a trained individual, is about half again as pro- 
ductive of usable epidemiologic information as is the untrained coercive approach. 
The voluntary response method is likewise superior to compulsive methods in 
persuading the average suspected contact to submit to medical examination and 
to about the same degree. In clinic practice women are apparently more apt to 
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Chart 1—Rate of mortality per thousand for white men with acquired syphilis 
and for white men of the general population, 1929 to 1931 (from Usilton and 
Miner 57). The solid black line indicates data for syphilitic white men; the dash 
line, data for all white men. 


give usable epidemiologic information than are men, and the colored are more 
cooperative than the white, though the personality of the interviewer doubtless 
affects these responses considerably. 

Organization of a Clinic for Patients with Syphilis—With the 
establishment of numerous new clinics throughout the country it becomes 
necessary to consider the administration, location, policies, management, 
physical equipment and personnel standards of each. In a timely article 


59. Ingraham, N. R.: Syphilis Epidemiology Applied: Fifteen Years’ Experi- 
ence with Contact-Tracing and Case-Holding in New Jersey, Ven. Dis. Inform 
19:61 (March) 1938. 
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Dixon *° suggests means of increasing the efficiency of a clinic. He 
points out that “much of the failure of clinic service is due to acceptance 
of assignments by physicians who either cannot or will not fill them.” 
He stresses the importance of having the proper person at the admitting 
desk : 

The person who occupies this important position must have uncommon ability 
to understand not only the requirements of the clinic but all the vagaries of 
human emotions and conduct in persons who find themselves confronted with a 
serious situation . . . Field service for follow-up of delinquents is inversely 
proportional to the intelligent handling of the patient in the clinic. A smile in 
the clinic is worth two automobiles in the field. 
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Chart 2.—Complete expectation of life for white men with acquired syphilis 
and for white men of the general population, 1929 to 1931 (from Usilton and 
Miner °7). The solid black line indicates data for syphilitic white men; the dash 
line, data for all white men. 


Funds for Syphilis Control—An editorial writer “' anticipates that 
congressional appropriations for the control of venereal disease may in 
in future be decreased rather than increased and urges each public 

60. Dixon, R. S.: The Administration, Location, Policies, Management, Physical 
Equipment and Personnel Standards of a Syphilis Clinic, Am. J. Syph., Gonor 
& Ven. Dis. 21:634 (Nov.) 1937. 

61. Local Funds for Syphilis Control, editorial, Am. J. Syph., Gonor. & Ven. 
Dis. 21:704 (Nov.) 1937. 
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health officer to approach the program of syphilis control from the 
standpoint of the problem of the local community : 

He should make every effort to determine the incidence and prevalence of 
syphilis in his own community; the dollars’ and cents’ cost of hospital main- 
tenance of the cardiovascular and neurosyphilitic cripple; and the dollars’ and 
cents’ cost of the establishment of an adequate control program in his own city, 
county, or state. These data should then be presented with all the force at his 
command to the local governmental appropriating body, the City Council, the 
County Commissioners, the State Legislature. 

The passage of the La Follette-Bulwinkle bill ®** provides for the 
study of measures for the control of venereal disease and an expansion 
of the program for venereal disease control. It authorizes appropria- 
tions to the amount of $3,000,000 for the fiscal year beginning July 1, 
1938, $5,000,000 for the year 1939 and $7,000,000 for the year 1940 
and thereafter, and such sums annually as Congress may determine for 
the purposes of the act. The funds are to be expended by allocation to 
states, under the direction of the surgeon general of the United States 
Public Health Service. For the fiscal year 1939 he has announced that 
80 per cent of the total amount (viz., $2,400,000) shall be allotted to 
the states as follows: 24 per cent on the basis of population, 32 per cent 
on the basis of the extent of the problem of venereal disease and 24 
per cent on the basis of the financial needs of the state. The regulations 
require that the funds allotted on the basis of population must be 
matched by old or new appropriations. Provision is made in the act 
for the training of personnel, and the objective is to make available 
in every state by Jan. 1, 1940, generally accepted minimal services for 
the control of venereal diseases. 

Training Opportunities in Syphilis Control—In his address on the 
control of syphilis at the 1937 meeting of the American Medical Asso- 
ciation Parran ° gave as a basic principle: 

There should be a trained public health staff to deal with syphilis in each state 
and city. 

It was agreed by the Annual Conference of State and Territorial Health 
Officers that : 

This public health staff . . . must comprise three categories of physicians: 
(A) Venereal disease control officers of state and municipal health departments 
(B) Physicians specially trained in the clinical aspects of syphilis 

(C) Private practitioners. 

The need of additional training facilities for all three of these groups, and 

especially for the first two, was recognized and has now been met. Postgraduate 


courses in venereal disease training have been organized by practicing physicians 
and health officers at . . . the Universities of Harvard, New York, Pennsylvania, 


62. An Act to Impose Additional Duties upon the United States Public Health 
Service in Connection with the Investigation and Control of the Venereal Diseases, 
Public Law 540, 75th Congress of the United States, approved May 24, 1938. 
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Johns Hopkins, Vanderbilt, Howard, Western Reserve, and California. The well- 
organized course at Howard University is especially for Negro physicians.®* 


In discussing the training of a venereal disease control officer, 
Turner ** emphasizes the necessity for combined public health and clin- 
ical knowledge and points out that although training in the clinical and 
and field aspects of syphilis can be obtained by actual work in clinics 
and in public health departments, the same amount of training can be 
secured in a shorter period and with less effort through the medium of 
organized courses in universities. Such courses should extend over a 
period of not less than six months and preferably of one year. The 
work should be largely practical, with a minimum of didactic instruction. 


DRUGS 


Neoars phenamine.—Harrison and Probey ** studied the effect of 
moisture and age on the stability of neoarsphenamine. Samples of the 
drug, which had been submitted as a routine to the National Institute 
of Health for official testing, were examined after storage for varying 
periods at a temperature of about 20 C. The moisture content was 
determined by drying over phosphorus pentoxide, and the stability was 
judged from the appearance of a 10 per cent solution. They found 
that deterioration is directly proportional to age and moisture content 
but that neoarsphenamine containing not more than 1.5 per cent volatile 
material may be expected to remain stable for three years when stored 
at a temperature slightly less than 20 C. Preliminary experience indi- 
cated that manufacturers should have no difficulty in keeping the moisture 
content of their product below 1.5 per cent. 

As a complement to the laboratory studies, Stephenson, Probey and 
Harrison ®* investigated the relation of the age of neoarsphenamine to 
clinical reactions. Ina five year period (1933 to 1937) the total number 
of injections of neoarsphenamine administered in the United States 
Navy was “541,381, representing 326 lots of three different manu- 
facturers.” The age of each lot of the drug was determined from the 
records of the National Institute of Health and was correlated with the 
incidence of reactions. The investigation showed that: 
the reaction expectancy increases as the age of the material increases 
[Neoarsphenamine] with an average age not in excess of 3 years shows a reaction 

63. Training Opportunities in Syphilis Control, Announcements, Am. J. Syph., 
Gonor. & Ven. Dis. 22:244 (March) 1938. 

64. Turner, T. B.: The Qualifications of a Venereal Disease Control Officer, 
Am. J. Syph., Gonor. & Ven. Dis. 22:269 (May) 1938. 

65. Harrison, W. T., and Probey, T. F.: The Effect of Moisture and Age on 
the Stability of Neoarsphenamine, Pub. Health Rep. 53:939 (June 10) 1938. 

66. Stephenson, C. S.; Probey, T. F., and Harrison, W. T.: The Effect of the 
Age of Neoarsphenamine on Reaction Expectancy, Pub. Health Rep. 53:945 (June 


10) 1938. 
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expectancy of 1 to 1,312 doses as compared with the ratio of 1 in 870 doses in 
material older than 3 years, an increase of approximately 65 per cent. 


Kraft, Harris, Robinson and Gilliand ** made quantitative studies 
of the arsenic distribution and excretion after intravenous injections of 
neoarsphenamine into 65 normal rabbits. They found, as have all other 
investigators, that “the organ predominantly concerned in the immediate 
removal of arsenic from the blood stream and its excretion is the liver. 
The intestines and kidneys follow in order.” Their results also indicated 
that greater quantities of arsenic can be excreted in the urine than in 
the feces, although frequently this does not occur. 

The Action of the Arsphenamines in Vitro.—The earlier studies ® 
on the mechanism of the action of the arsphenamines have led to the 
general belief that their therapeutic effect depends on conversion in vivo 
to another actively spirocheticidal substance. In a preliminary note, 
however, Eagle and Mendelsohn ® report that arsphenamine, neoars- 
phenamine, silver arsphenamine and arsenoxide cause complete immo- 
bilization in vitro of virulent S. pallida obtained from rabbit testicular 
syphilomas. These immobilized organisms proved to be noninfectious 
for rabbits. Neoarsphenamine and arsphenamine had a definite spiro- 
cheticidal effect in vitro within eight hours in dilutions of at least 1 to 
250,000, while arsenoxide immobilized the organisms in dilutions of 1 to 
1,000,000. These concentrations, the authors point out, are of the same 
order of magnitude as those attained therapeutically. Further studies 
on this important subject are in progress, with particular reference to 
the influence of collateral factors. 

Massive Dose Method of Treatment——Tzank and his collaborators *° 
are practicing a massive dose method which depends on the administra- 
tion of 1.5 Gm. of neoarsphenamine on each of three successive days. 
The patients are hospitalized, and each injection requires three to five 
hours, as the solution flows drop by drop. In the majority of cases 
the immediate reaction is mild. In the treatment of 170 patients by this 


67. Kraft, R. M.; Harris, S.; Robinson, C. S., and Gilliand, H.: Quantitative 
Studies on Arsenic Distribution and Excretion After Intravenous Injections of 
Neoarsphenamine, Am. J. Syph., Gonor. & Ven. Dis. 22:215 (March) 1938. 

68. Ehrlich, P., and Hata, S.: The Experimental Chemotherapy of Spirilloses, 
New York, Rebman Company, 1911. Voegtlin, C.: The Pharmacology of 
Arsphenamine (Salvarsan) and Related Arsenicals, Physiol. Rev. 5:63 (Jan.) 1925. 

69. Eagle, H., and Mendelsohn, W.: The Spirocheticidal Action of the Arsphen- 
amines on Spirocheta Pallida in Vitro, Science 87:194 (Feb. 25) 1938. 

70. Tzanck, A.; Duperrat, R., and Lewi, S.: Arsénothérapie massive intra- 
veineuse par instillation goutte 4 goutte, Bull. Soc. franc. de dermat. et syph. 44: 
2028 (Dec.) 1937; Traitement massif de la syphilis chez une malade qui avait été 
intolérante au novar 14 ans avant, ibid. 45:100 (Jan.) 1938; La médication 
arsenicale massive, ibid. 45:404 (March) 1938. 
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method there has been 1 case of polyneuritis but no other serious reac- 
tion. The rate of healing of visible lesions was remarkable. 
Combined Fever and Chemotherapy.—Iin continuing the search for 
means to shorten and to simplify the treatment of patients with early 
syphilis, Simpson and Kendell ™ report the results of treatment of 34 


patients by a combination of mechanically induced fever and chemo- 


therapy. The patients usually were treated with ten five hour sessions, 
with the temperature held between 105 and 106 F. and thirty injections 
either of 0.2 Gm. of bismarsen or of 0.3 Gm. of neoarsphenamine and a 
bismuth compound. At the time of the report the patients had been 
followed from one to four years after treatment had been completed, 
with no relapse observed. In contrast, relapse occurred in 2 of 6 patients 
who had received only the same amount of fever, and in 4 of 15 patients 
who had been given only the same amount of chemotherapy. The 
authors conclude: 

While there exists no longer any valid reason to doubt the efficacy of artificial 
fever therapy in the treatment of neurosyphilis, the application of artificial fever 
therapy combined with chemotherapy to the treatment of early syphilis should be 
regarded as a strictly experimental undertaking for the next several years. It 
is obvious that the combined fever-chemotherapy method is not applicable at the 
present stage of its development to any mass management of the million or more 
individuals in this country who urgently require adequate treatment for syphilis 
each year. The standard schema of continuous chemotherapy proposed by the 
Conperative Clinical Group of the U. S. Public Health Service provides the logical 
method for a mass attack upon the enormous number of cases of early syphilis 
which occur each year. 

There is, however, urgent need for vigorous investigation of the possibility 
of reducing the time, inconvenience, and expense which characterize the present-day 
methods of treatment. Furthermore, there is evidence that the majority of patients 
now receive inadequate therapy and that inefficient chemotherapy interferes with 
natural reactive and curative forces. 

The experimental treatment of early syphilis in 34 patients with artificial fever 
combined with chemotherapy appears to indicate that artificial fever intensifies the 
curative action of chemotherapeutic agents. There is evidence that the time required 
for adequate treatment of most cases of early syphilis can be greatly reduced. 
There is also evidence which indicates that smaller doses of chemical therapy 
administered over a shorter period exert an equal or greater curative action when 
combined with fever therapy than larger quantities of chemotherapy alone given 
over longer periods. 

Fever therapy alone or chemotherapy alone, as applied to the control groups 
of patients in this study, was inadequate in a high proportion of cases. In certain 
instances in which syphilitic lesions progressed in spite of chemotherapy, these 
lesions began to heal promptly after instituting fever therapy. 

The Kahn quantitative serologic procedure, as distinguished from the standard 
diagnostic test, appears to provide a sensitive and reliable guide to therapeutic 


71. Simpson, W. M., and Kendell, H. W.: Experimental Treatment of Early 
Syphilis with Artificial Fever Combined with Chemotherapy, Am. J. Syph., Gonor. 
& Ven. Dis. 21:526 (Sept.) 1937. 
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response. Such quantitative measurements of the relative potency of the serum and 
spinal fluid of syphilitic persons provide the physician with an indication of the 
need for more treatment or for a different kind of treatment. 

The response of certain patients who received a relatively short course of fever 
therapy, combined with chemotherapy, suggests that an equally favorable outcome 
might result from a shorter course of fever therapy in those patients who exhibit 
a prompt and uniform decline in the serologic reactions as measured by truly 
quantitative tests. Conversely, it is quite apparent that certain patients will require 
larger amounts of fever therapy or chemotherapy, or both. The urgent problem 
is to determine the minimum amount of effective fever therapy, combined with the 
minimum amount of chemotherapy, which will assure clinical and serologic cure, 
with full recognition of the probability that there will be occasional cases in which 
such minimum quantities will not be adequate. It is in this latter group of refractory 
cases that some quantitative serologic guide, such as the Kahn quantitative reaction, 
appears to be of indispensable value. 

The constant development of simpler and safer methods for the production of 
artificial fever should stimulate vigorous inquiry of the possibility that the time, 
effort, and expense involved in the adequate therapy of early syphilis may be greatly 
lessened. Such studies should be restricted to those large clinics in which adequately 
trained personnel may engage in long-term, controlled experiments. 


Mapharsen.—Mapharsen continues to receive much favorable atten- 
tion in the literature. Evidence has now accumulated to indicate that 
it is probably equal or superior to neoarsphenamine in therapeutic effect 
and that it produces fewer reactions than any of the arsphenamine prod- 
ucts. The practically complete absence of nitritoid reactions and blood 
dyscrasias after its use and the low incidence of post-treatment derma- 
titis or jaundice are especially remarkable. 

Cole and Palmer,*? Marshall ** and Schmidt and Taylor ‘* report on 


carefully studied groups of patients with various types of syphilis who 


were treated with mapharsen. These authors are in extraordinary una- 
nimity in confirming the previous reports + regarding the efficacy of 
this drug. 

From a discussion of their experiences with mapharsen in the treat- 
ment of patients with latent syphilis, Astrachan and Wise ** conclude: 

The main objectives of the therapy of late latent syphilis may be obtained with 
equally good effects by mapharsen and neoarsphenamine. Mapharsen, however, 
being a drug of relatively lower toxicity, is preferable in late latent syphilis to 
other drugs possessing a greater tendency to produce untoward reactions. 

72. Cole, H. N., and Palmer, R. B.: Mapharsen in the Treatment of Syphilis, 
Arch. Dermat. & Syph. 36:561 (Sept.) 1937. 

73. Marshall, J. W.: The Treatment of Syphilis with Mapharsen, Am. J. Syph., 
Gonor. & Ven. Dis. 21:645 (Nov.) 1937. 

74. Schmidt, L. E., and Taylor, G. G.: The Treatment of Syphilis with 
Mapharsen, Am. J. Syph., Gonor. & Ven. Dis. 21:402 (July) 1937. 

75. Astrachan, G. D., and Wise, F.: Further Experiences with Mapharsen: 
Its Use in Latent Syphilis, Am. J. Syph., Gonor. & Ven. Dis. 22:470 (July) 1938 
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Chargin and Leifer *° treated with mapharsen 50 syphilitic patients 
who showed seroresistance and found the drug neither more nor less 
effective than the other arsenicals in influencing the serologic reaction. 

Morgan ™ on the basis of his experience, concludes that in the treat- 
ment of congenital syphilis, mapharsen is the most powerful agent in 
effecting serologic “cure.” 

Jordan and Traenkle ** report a study of 110 patients, who had pre 
viously reacted unfavorably to the arsphenamines, to whom they gave 
mapharsen. Most of the patients who had had gastrointestinal reac- 
tions after the administration of the arsphenamines tolerated mapharsen 
well. Of 20 patients who had had severe nitritoid reactions to an 
arsphenamine, not one had the reaction after an injection of mapharsen. 
Kighteen patients who had had postarsphenamine jaundice also were 
treated, and 16 tolerated the treatment well. In the other 2 patients 
jaundice recurred after the third and twelfth injections, respectively, 
of mapharsen. Two patients who had previously suffered from mild 
papular postarsphenamine dermatitis, tolerated an average of seventeen 
injections of mapharsen without recurrence of the dermatitis; and 
another, who had had a plaquelike arsphenamine dermatitis, was able 
to take eight injections of mapharsen, each of 0.03 Gm. Of 2 patients 
who had had urticaria after treatment with arsphenamine, 1 had urti- 
caria after an injection of 0.01 Gm. of mapharsen and the other showed 
no untoward effect after fourteen injections of 0.04 Gm. A recurrence 
of a previous fixed eruption due to arsphenamine developed in 1 patient 
after two injections of 0.03 Gm. of mapharsen, and in another a mild 
recurrence of a crustaceous arsphenamine dermatitis appeared after the 
second injection of 0.01 Gm. of mapharsen 


Bismuth.—W right ** reports the results shown by 6 patients with 


early syphilis who from necessity were treated with bismuth alone 


for eighteen months to two years. Clinical and serologic “cure” 
resulted, and no relapse has occurred. 

76. Chargin, L., and Leifer, W.: Mapharsen in Wassermann-Fast Syphilis, 
Am. J. Syph., Gonor. & Ven. Dis. 22:355 (May) 1938 

77. Morgan, E. A.: The Value of Mapharsen in the Treatment of Congenital 
Syphilis, Canad. M. A. J. 38:52 (Jan.) 1938. 

78. Jordan, J. W., and Traenkle, H. L.: Reactions to Mapharsen, with Special 
Reference to Its Use in Patients Who React to the Arsphenamines, Arch. Dermat. 
& Syph. 36:1158 (Dec.) 1937. 

79. Wright, C. S.: Bismuth in Early Syphilis: Results in Seven Cases in 
Which Sole Reliance Was Placed on This Drug, J. Chemotherapy 15:1 (April) 
1938. 
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Waugh and Heering *® found that thio-bismol (sodium bismuth 
thioglycollate) injected subcutaneously is satisfactory for clinical use 
in the treatment of patients with syphilis. They conclude, therefore, 
that it may be given to seamen for self administration while at sea. 

Castallo and Rakoff *' treated 34 pregnant syphilitic women solely 
with weekly injections of 2 cc. of a 10 per cent solution of quinine 
iodobismuthate (a red precipitate suspended in oil, with a bismuth content 
of 23.85 per cent). Twenty-six of the group were discharged with 
living, apparently healthy children, but 6 babies were stillborn, 1 died 
neonatally and 1 lived to show infection with syphilis. This clearly 
establishes the inefficacy of quinine iodobismuthate in the doses employed 
for the treatment of syphilis during pregnancy. It seems obvious, how- 
ever, that the study constitutes a type of unnecessary and unjustified 


human experimentation which is to be condemned. 
For the sake of uniformity Reindollar ** suggests the following 
specifications for bismuth subsalicylate, which pharmaceutic manufac- 


turers would do well to adopt: 

The Compound.—Bismuth subsalicylate in oil contains 10 gm. of finely ground 
U. S. P. bismuth subsalicylate in sufficient peanut oil to make 100 c.c. It meets 
the official requirements for purity, quality, and sterility adopted by the National 
Formulary VI for ampules of bismuth subsalicylate. 

The Label—The label shall bear a statement of the kind of oil used. The 
concentration of bismuth salt shall be expressed as the quantity of bismuth sub- 
salicylate, in grams, in 1 c.c. of suspension. 


Iodobismitol—Barnett and Kulchar ** studied the records of 827 
patients with various forms of late syphilis who had been treated with 
iodobismitol with saligenin, usually with alternate courses of an arsenical. 
The results were completely satisfactory. 

Hanzlik ** presents new evidence of penetration of the cerebro- 
spinal fluid by bismuth after treatment with iodobismitol with saligenin. 
The concentrations of bismuth were found to be variable, somewhat 
higher than previously reported and unrelated to the total dose of the 
drug, to other treatment or to the stage of the disease. 


80. Waugh, J. R., and Heering, E. R.: Subcutaneous Self-Administration of 
Bismuth for Selected Syphilitic Patients, Hosp. News 5:27 (April) 1938. 

81. Castallo, M. A., and Rakoff, A. E.: Quinine Iodobismuthate in the Treat- 
ment of Syphilis Complicating Pregnancy, Am. J. Obst. & Gynec. 35:137 (Jan.) 
1938. 

82. Reindollar, W. F.: Suggested Specifications for Bismuth Subsalicylate in 
Oil, Am. J. Syph., Gonor. & Ven. Dis. 21:679 (Nov.) 1937. 

83. Barnett, C., and Kulchar, V.: Iodobismitol in the Treatment of Syphilis, 
J. A. M. A. 109:1715 (Nov. 20) 1937. 

84. Hanzlik, P. J.: Bismuth in Cerebrospinal Fluid After Administration of 
lodobismitol, Arch. Dermat. & Syph. 37:1003 (June) 1938. 
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Oral Administration of Bismutrate—Thomas *° treated 12 patients 
(9 with secondary lesions, 2 with a mucocutaneous relapse and 1 with a 
primary lesion on the lip) with bismutrate *°** by mouth and was unable 
to confirm the favorable reports of Mulzer and Serefis ** on the efficacy 
of this drug when administered orally. She concludes: “The pro- 
motion and sale of oral bismuth preparations should be curbed until 
more convincing proof of their effectiveness is produced.” 

Sobisminol——Pursuant to a preliminary report *’ on sobisminol, 
Hanzlik, Lehman, Richardson and Van Winkel ** now present data 
from animal experiments from twelve detailed observations of the 
excretion of 7 persons after the administration of various doses of 
sobisminol and from weekly determinations of the bismuth content of 
the urine of 70 patients who were regularly receiving the drug. The 
results obtained leave no doubt of a prompt and well sustained absorp- 
tion of bismuth and indicate that the oral administration of sobisminol 
in daily doses of 1.2 to 1.8 Gm. bids fair to be a practical therapeutic 
measure. 

Sollmann and his associates ** found that the oral administration 
of similar doses of sobisminol daily for three weeks gave curves for 
urinary excretion closely resembling those found after the intramuscular 
injection of water-soluble and oil-soluble bismuth compounds. ‘The 
oral administration of bismuth and potassium tartrate, of sodium bismuth 
tartrate and of glycerite of bismuth in the advised doses, however, 
resulted in the excretion of therapeutically insignificant quantities of 
bismuth in the urine. 


85. Thomas, C. C.: Clinical Evaluation of Oral Bismuth (Bismutrate) Therapy 
in Early Infectious Syphilis in the Female, Am. J. Syph., Gonor. & Ven. Dis. 24: 
513 (Sept.) 1937. 


85a. According to the manufacturer, the composition of bismutrate is as follows: 


a complex aminoacid-bismuth salt of oxytricarballylic acid (bismuth chloride, 
sodium citrate, glycerine and liver extract), 64.14 per cent; saccharinum album, 
25.6 per cent; talc, 3.3 per cent; stearic acid, 0.65 per cent; oil of anise, 0.01 per 
cent; succus glycyrritus, 3.3 per cent. Each tablet contains 200 mg. of metallic 
bismuth. 

86. Mulzer, F., and Serefis, S.: Die perorale Wismutbehandlung der Syphilis, 
Miinchen. med. Wchnschr. 81:1525 (Oct. 5) 1934. 

87. Hanzlik, P. J.; Lehman, A. J., and Richardson, A. P.: Sodium Bis- 
muthate Soluble, Am. J. Syph., Gonor. & Ven. Dis. 24:1 (Jan.) 1937. 

88. Hanzlik, P. J.; Lehman, A. J.; Richardson, A. P., and Van Winkle, W.: 
Clinical Excretion of Bismuth After Oral Administration of Sobisminol, Arch. 
Dermat. & Syph. 36:708 (Oct.) 1937; Gastrointestinal Administration of Sobis- 
minol: Absorption, Distribution and Excretion of Bismuth, J. Pharmacol. & Exper. 
Therap. 62:54 (Jan.) 1938. 

89. Sollmann, T.; Cole, H. N.; Henderson, K.; Binkley, G. W.; Connor, 
H.; Cooper, G.; Schwartz, W. F.; Sullivan, M., and Love, W. R.: Clinical Excre- 
tion of Bismuth: V. Excretion of Sobisminol and of Some Other Bismuth 
Preparations for Oral Administration, Arch. Dermat. & Syph. 37:993 (June) 1938. 
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Excretion of Bismuth—Sollmann and his co-workers *’ found that 
the urinary excretion of iodobismitol after intramuscular injection 
resembled that of other water-soluble bismuth compounds. The excre- 
tion of iodobismitol was distinctly more sustained, however, so that 
two injections a week sufficed to maintain the same level of excretion 
as that obtained with three injections a week of citrate or tartrate. With 
thio-bismol (sodium bismuth thioglycollate), on the other hand, inten- 
sive urinary excretion was of short duration, the peak being reached 
on the day of the injection, with a low level shown on the succeeding 
day. It is therefore especially suited for rapidly attaining a relatively 
high concentration of bismuth for a brief period. 

In order to correlate their numerous clinical studies of excretion with 
data on direct absorption, Sollmann and Henderson *! compared a 
series of bismuth compounds by determining the unabsorbed bismuth 
to be found at the site (usually) forty-eight hours after intramuscular 
injection into dogs. The preparations of bismuth studied may be 
arranged in four groups in descending order with regard to absorption. 
The highest was noted for thio-bismol, which was completely absorbed 
in two hours; the other aqueous solutions fell in the second and third 


groups, the oil solutions in the second, third and fourth groups and the 


oil suspensions in the fourth group. 


The observations of Tauber and Clarke ** indicate that experimental 
animals reach a point beyond which no more bismuth is deposited in 
the viscera, regardless of dosage or length of administration. 

From a study of the distribution of bismuth in the viscera of animals 
to which the drug had been given in various doses, the Fishbacks ” 
draw some important conclusions. They found that while the kidney 
contained the highest concentration of bismuth, the greatest quantity 
of the drug was in the liver. In both of these organs, however, the 
accumulated bismuth was stored in the epithelial cells and was on its 
way out of the body; the authors feel that it is unlikely that significant 

90. Sollmann, T.; Cole, H. N.; Henderson, K.; Binkley, G. W.; Connor, 
W. H., and Sullivan, M.: Clinical Excretion of Bismuth: II. The Urinary 
Excretion of Bismuth After Clinical Intramuscular Injections of Sodium Iodobis- 
muthite (Sodium Bismuth Iodide, Iodobismitol) and Sodium Bismuth Thioglycollate 
(Thiobismol), Am. J. Syph., Gonor. & Ven. Dis. 21:480 (Sept.) 1937; III. Fecal 
and Total Excretion, ibid. 21:492 (Sept.) 1937; IV. Late Excretion of Bismuth 
After Cessation of Treatment, ibid. 21:506 (Sept.) 1937. 

91. Sollmann, T., and Henderson, K.: Clinical Excretion of Bismuth: VI. The 
Bismuth Absorption from the Site of Injection in Dogs, Am. J. Syph., Gonor. & 
Ven. Dis. 22:286 (May) 1938. 

92. Tauber, E. B., and Clarke, G. E.: Daily Peroral Administration of Soluble 
Bismuth to Experimental Animals, J. Invest. Dermat. 1:109 (March) 1938. 

93. Fishback, H. R., and Fishback, D.: Experimental Studies on Long-Con- 
tinued Administration of Bismuth, J. Lab. & Clin. Med. 23:127 (Nov.) 1937. 
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resorption can take place from these deposits. The bones, on the other 
hand, contained a much lower concentration of the metal, but they pro- 
vide the major storehouse from which the metal can be remobilized. 
Hanzlik, Lehman, Richardson and Van Winkle “* describe a_ rapid 
clinical method of estimating the bismuth content of urine. 

Mercury.—Sidlick and Strauss * pose the question, “Is mercury a 
specific for syphilis?” In a clinical experiment (for which there seems 
no justification) on 10 patients who had primary syphilis and who 
showed negative results of serologic tests, they gave daily inunctions 
of 4 Gm. of 50 per cent mercury ointment. Treatment was controlled 
by careful daily observation and serologic tests every third day. Under 
this regimen all the patients showed a positive reaction to serologic tests 
of the blood and clinical evidence of secondary syphilis. 

Other Drugs.—Sodium Thiosulfate: Ayers and Anderson ** add 
to the confusing reports of the use of sodium thiosulfate for the relief 
of arsenical reactions. They obtained arsenic determinations for the 
urine of 49 patients with various cutaneous diseases in whom arsenic was 
suspected of being an etiologic factor. The tests were made before and 
immediately after a single injection of 10 cc. of a 10 per cent solution of 
sodium thiosulfate. Eighty per cent showed a tenfold to hundredfold 
increase in the arsenic content of the urine after the injection. 

Sulfanilamide: Campbell °* found that sulfanilamide, administered 
in sufficiently large doses to constitute a valid therapeutic test, had no 
effect on experimental syphilis in the rabbit. 

Ruthenium, Thorium, Rubidium, Cesium, Beryllium, Magnesium, 
Boron, Silicon, Zirconium, Hafnium, Phosphorus, Sulfur, Fluorine, 
Bromine, Rhenium and Erbium: Jahnel ** continues his investigations 
on the chemotherapeutic action of a wide variety of elements and their 
compounds. He found that compounds of ruthenium exerted a slight 
effect in trypanosomiasis but had no effect on experimental syphilis in 
the rabbit. Similar negative results in cases of experimental syphilis *° 


94. Hanzlik, P. J.; Lehman, A. J.; Richardson, A. P., and Van Winkle, W. 
Rapid Method for Estimation of Bismuth in Urine, Arch. Dermat. & Syph. 36:725 
(Oct.) 1937. 

95. Sidlick, D. M., and Strauss, A.: Is Mercury a Specific for Syphilis: 
Preliminary Report, Am. J. Syph., Gonor. & Ven. Dis. 22:358 (May) 1938. 

96. Ayers, S., Jr., and Anderson, N. P.: Sodium Thiosulfate and the Elimina- 
tion of Arsenic, J. A. M. A. 110:886 (March 19) 1938. 

97. Campbell, A. D.: Note on the Failure of Sulfanilamide to Affect Syphilis 
in the Rabbit, Am. J. Syph., Gonor. & Ven. Dis. 21:524 (Sept.) 1937. 

98. Jahnel, F.: Priifung der chemotherapeutischen Wirkung des Rutheniums 
bei der experimentellen Syphilis, Ztschr. f. Immunitatsforsch. u. exper. Therap. 91: 
312 (Oct. 15) 1937. 

99. Jahnel, F.: Besitzen Thoriumverbindungen eine Heilwirkung bei Syphilis ? 
Ztschr. f. Immunitatsforsch. u. exper. Therap. 92:86 (Jan.) 1938. 
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were obtained with thorium chloride, thorium nitrate and thorium sulfate 
and with compounds of rubidium, cesium, beryllium, magnesium, boron, 
yttrium, silicon, zirconium, hafnium, phosphorus, sulfur, fluorine, 


100 


bromine, rhenium and erbium. 


UNTOWARD EFFECTS OF TREATMENT 

Arsphenamine Dermatitis —Epstein '** presents a discussion of post- 
arsphenamine exfoliative dermatitis which is based on a study of 59 
patients who had suffered from this distressing complication. Thirty- 
one of the patients had been treated by a well established routine ; for 
the 28 others, treatment had been rather highly individualized. Other- 
wise the groups were similar. From this study he concludes that 
arsphenamine dermatitis is largely a preventable complication of the 
treatment of syphilis and that its incidence might be reduced by the 
preparation of all patients with late syphilis by means of treatment with 
heavy metal before institution of treatment with the arsphenamines. 

He found that the reaction is most likely to occur during the first 
course of treatment with arsphenamine, it is more frequent when the 


patients are receiving simultaneous arsenical and heavy metal therapy 


and it shows a mortality rate of approximately 18 per cent. It was 
clear that the patients who were treated by the established routine 
method did better than those who received highly individualized types 
of treatment. 

The dermatitis which develops after the administration of a trivalent 
arsenical is usually group specific and does not extend to the penta- 
valent compounds of arsenic. Epstein,’°* however, reports on 2 patients, 
who were known to be sensitive to members of the arsphenamine series, 
in whom mild recurrences of exfoliative dermatitis appeared after the 
intravenous injection of tryparsamide in 1 case and after the insertion 
of devegan (a proprietary preparation containing acetarsone) into the 
vagina in the other. The rarity of this situation is exemplified by the 
fact that Ellis,1°* reporting a case of tryparsamide dermatitis of his 
own and reviewing the 11 previously reported cases in the literature, 
does not mention a similar example. 


100. Jahnel, F.: Chemotherapeutische Priifung einer Reihe von chemischen 
Elementen bei experimenteller Syphilis, die bei dieser Infektion noch nicht Versucht 
worden sind, Ztschr. f. Immunitatsforsch. u: exper. Therap. 93:184 (June 11) 1938. 

101. Epstein, E.: Postarsphenamine Exfoliative Dermafitis, J. A. M. A. 109: 
117 (July 10) 1937. 

102. Epstein, E.: Sensitivity to Both Trivalent and Pentavalent Arsenicals, 
Arch. Dermat. & Syph. 36:964 (Nov.) 1937. 

103. Ellis, F. A.: Tryparsamide Dermatitis, Am. J. Syph., Gonor. & Ven. 
Dis. 22:336 (May) 1938. 
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Treatment of Peripheral Neuritis with Vitamin B,.—Gallowitsch '°* 
reports on a patient with severe and extensive peripheral polyneuritis 
who made a dramatic recovery after treatment with vitamin B,. The 
polyneuritis was thought to be due to the administration of a compound 
which contained arsenic, but the etiologic relation was far from 
established. 


Relation of Vitamin C to Arsenical Reactions——The possible rela- 
tion of vitamin C deficiency to arsenical reactions is receiving an 
increasing amount of attention in the literature. Unfortunately the 
papers which have appeared so far are relatively unconvincing. The 


question has not yet been approached from the experimental standpoint, 
though it seems vital to determine in animals whether, if the combina- 
tion of vitamin C and arsphenamine actually reduces the toxicity of 
the latter, it may not also concomitantly reduce its therapeutic efficiency. 
Dainow *"° says that his patients with vitamin C deficiency showed signs 
of arsenical intolerance which increased in severity with increase in the 
degree of hypovitaminosis. Patients who showed no evidence of 
hypovitaminosis, however, bore the arsenic well. On this basis he con- 
cludes that ascorbic acid prevents the oxidation of arsphenamine in the 
tissues and therefore decreases its toxicity. 

Cormia ?°° states the following conclusion: 

Variations in the vitamin C content of the diet, ranging from 0.025 to 0.2 mg. of 
cevitamic acid per day, had little if any influence on the development of cutaneous 
hypersensitivity in guinea pigs. At the lower levels of vitamin C diets, death from 
scurvy was common. A low vitamin C diet resulted in more indolent and more 
severe reactions than was previously encountered in a series of normal guinea pigs. 


Friend and Marquis '** found a low vitamin C content of the blood 
in 5 patients who showed signs of arsenical intoxication, such as derma- 
titis, hepatitis, jaundice and nitritoid reactions. They conclude that in 
the absence of reactions, arsenical preparations do not cause any definite 
lowering of the vitamin C content but that in patients who do react a 
low vitamin C content of the plasma is apparently a result of the reaction 
rather than a predisposing factor. 
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From experiments with rabbits, Versari’°* suggests that the detoxi- 
cating action of the amino acids, liver extracts and aminoacetic acid 

104. Gallowitsch, P.: Betaxin (Vitamin B:) bei Arsen-Polyneuritis, Miinchen. 
med. Wehnschr. 84:1138 (July 16) 1937. 

105. Dainow, I.: Intolérance aux arsénobenzénes et vitamine C, Presse méd. 
45:1670 (Nov. 24) 1937. 

106. Cormia, F. E.: Experimental Arsphenamine Dermatitis: The Influence 
of Vitamin C in the Production of Arsphenamine Sensitiveness, Canad. M. A. J. 
36:392 (April) 1937. 

107. Friend, D. G., and Marquis, H. H.: Arsphenamine Sensitivity and 
Vitamin C, Am. J. Syph., Gonor. & Ven. Dis. 22:239 (March) 1938. 

108. Versari, A.: Ricerche sperimentali sulla azione svelenatrice della glico- 
colla per gli arsenobenzoli, Riforma med. 53:1443 (Oct. 9) 1937. 
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on arsphenamines is probably due to a protective synthesis, aminoacetic 
acid reacting with the drug to form a harmless product, which is 
eliminated. 

Cerebral Disturbances Accompanying Erythema of the Ninth Day. 
Milian *°° discusses the differential diagnosis of serous apoplexy caused 
by arsenicals and the cerebral disturbances which accompany erythema 
of the ninth day. Serous apoplexy is a grave complication. Usually 
on the first day there is excruciating headache, and the next day epilepti- 
form attacks occur, followed shortly by coma and death. The cerebro- 
spinal fluid is rich in albumin but contains few or no lymphocytes. 
Cerebral disturbances accompanying erythema of the ninth day, however, 
are less serious. Symptoms usually appear the day after the eruption 
develops. There may be confusion, agitation, some delirium, hyper- 
esthesia of the skin and twitching of the muscles. Recovery is the 
rule. The findings in the cerebrospinal fluid are characteristic. There 
are always albuminosis (the value for albumin varying from 0.7 to 1.5 
Gm.) and lymphocytosis (the lymphocytes showing a percentage vary- 
ing from 34 to 75). 

Hepatic Injury from Asphenamine.—Soffer and his colleagues **° 
report studies of the electrolytes of the blood and urine of 11 dogs in 
which acute diffuse hepatic parenchymal damage had been produced by 
the intravenous injection of arsphenamine, the dose ranging from 40 
to 80 mg. per kilogram of body weight. Nine of the dogs died and 2 
recovered. The most striking changes which they discovered were 
hemoconcentration, hypochloremia, a decrease in the carbonate content 
of the blood and an increase in the contents of lactic acid and inorganic 


phosphorus compounds. In 3 of the 11 dogs severe hypoglycemia also 


developed. 

The authors do not relate their findings to the treatment of patients 
suffering from postarsphenamine jaundice. It seems clear, however, 
that their experimental data provide a rationale for the treatment of 
such patients with intravenous injections of solutions of sodium chlaride 
and dextrose which has long been done empirically. 

Hemorrhagic Encephalitis —Russell * describes 3 examples of hem- 
orrhagic encephalitis following arsphenamine medication, in which there 
also occurred nonhemorrhagic perivascular areas of necrosis and 
demyelination. 


109. Milian, G.: L’erythéme du 9¢ jour avec encéphalite, Bull. et mém. Soc. 
méd. d. hop. de Paris 53:1372 (Nov. 22) 1937. 

110. Soffer, L. J.; Dantes, D. A., and Sobotka, H.: Electrolytes of Blood 
and Urine of Dogs with Acute Hepatic Injury Produced by Arsphenamine, Arch. 
Int. Med. 60:509 (Sept.) 1937. 

111. Russell, D. S.: Changes in the Central Nervous System Following 
Arsphenamine Medication, J. Path. & Bact. 45:357 (Sept.) 1937. 
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Tryparsamide and Atrophy of the Optic Nerve—Mayer ** reports 
on a group of 155 patients with neurosyphilis who were treated with 
tryparsamide. Fifty-four of the group had been observed by an oph- 
thalmologist for at least five years, and 10 of these were said to have 
atrophy of the optic nerve, although the basis for the diagnosis is 
not clear. Two patients became blind, and 4 others showed constriction 
of the visual fields. The author concludes: 

It would seem fair to state that tryparsamide under proper control is less 
dangerous than at first considered, even if optic atrophy has already become 
apparent. . . . Patients with optic atrophy due to syphilis should have the 
advantage of the use of tryparsamide when the drug is indicated. 


Bismuth Dermatitis—Jordon and Walker '** report on 2 patients 
in whom severe exfoliative dermatitis developed after the administra- 
tion of a bismuth compound. In one instance camphobismol (a solution 
in olive oil of a basic bismuth derivative of camphocarboxylic acid) 
had been used and in the other a suspension of bismuth subsalicylate 
in.oil. Both patients previously had had exfoliative dermatitis after 
the administration of an arsphenamine. The authors felt, however, that 
an arsenic compound as the precipitator of the reactions apparently 
related to bismuth could be excluded. They conclude that sensitivity 
to an arsphenamine may predispose to or be accompanied by sensitivity 
to bismuth compounds. 

Phosphatase Determinations as an Index of Hepatic Damage—From 
their studies Lamb and Blakely*'* reach the following conclusion: 

Syphilis per se, does not elevate the blood plasma phosphatase . . . [but] 
long continued neoarsphenamine administration in therapeutic doses causes a slight 
elevation. . . . Phosphatase determinations may be of value as a means of indi- 
cating early liver damage in cases under treatment with neoarsphenamine. 

Effect of Cystine —From theoretic considerations, Jurist and Chris- 
tiansen *'° reasoned that the administration of cystine might serve to 
reduce the toxicity of the arsphenamines. Experimentally, however, 
the toxicity of neoarsphenamine for albino rats was not materially 
reduced by the oral administration of 1 Gm. of cystine per kilogram of 
body weight on the day following the injection of 350 mg. of neoars- 

112. Mayer, L.: Tryparsamide Therapy of Neurosyphilis and Atrophy of the 
Optic Nerve, J. A. M. A. 109:1793 (Nov. 27) 1937. 

113. Jordon, J. W., and Walker, H. L.: Dermatitis Due to Bismuth Com- 
pounds Associated with Cutaneous Sensitivity to Arsenobenzols, New York State 
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114. Lamb, C. L., and Blakely, E.: A Study of the Phosphatase Elevation in 
Neoarsphenamine Administration, New England J. Med. 217:353 (Aug. 26) 1937. 

115. Jurist, A. E., and Christiansen, W. G.: The Effect of Cystine on the 
Toxicity and Trypanocidal Activity of Neoarsphenamine, J. Am. Pharm. A. 26: 
497 (June) 1937. 





1062 ARCHIVES OF INTERNAL MEDICINE 


phenamine per kilogram. On the other hand, when doses of 250 and 
500 mg. of cystine per kilogram of body weight were administered orally 
on the day following the injection of from 5 to 9 mg. of neoarsphen- 
amine per kilogram of body weight to albino rats with trypanosomiasis, 
the trypanocidal action of the arsenical was clearly reduced. 


THE PROPHYLAXIS OF SYPHILIS 

Cautley, Beebe and Dickinson '*® emphasize the usefulness of good 
rubber sheaths in prophylaxis of venereal disease. However, they 
point out that unfortunately only about 5 per cent of the rubber sheaths 
now sold in the United States are fit for use and that present methods 
for the evaluation of condoms are inadequate. They suggest that phy- 
sicians should originate attempts to improve and control the quality of 
the mechanical prophylactic equipment that is manufactured. In this 
connection it is a matter of interest that the Food and Drugs Administra- 
tion of the United States Department of Agriculture has undertaken 
the supervision of venereal disease prophylactics. This supervision will 
apply not only to chemical substances sold for prevention of venereal 
disease (e. g., sanitubes of one or another make) but also to condoms.""’ 
Chemical Prophylaxis —Mahoney’s *** results indicate that prophy- 
laxis by means of soap and water followed by inunction with mercurous 
chloride has a sound scientific basis, provided the soap and water is 
used within the first hour after the initial exposure and the ointment 
is thoroughly rubbed in. The importance of the time element was 
shown by ingenious studies. A suspension of S. pallida was deposited 
on the intact genital mucosa of male rabbits, and at successive intervals 
the animals were killed for histologic study. One hour after exposure 
began the organisms occupied a more or less protected position in the 
crypts of the mucous membranes. In two hours there was evidence of 


penetration of the deeper tissues, and in three hours the organism had 
penetrated to a depth that would preclude the direct influence of any 


agent applied to the surface. 

Chemotherapeutic Prophylaxis —Levaditi *'® found that as long as 
a high enough bismuth content was maintained,.in experimental animals, 
syphilis was prevented. When administration of bismuth was discon- 
tinued, however, the animals became susceptible as soon as the metal 
reserve fell below that required for protection. 


116. Cautley, R.; Beebe, G. W., and Dickinson, R.: Rubber Sheaths as 
Venereal Disease Prophylactics, Am. J. M. Sc. 195:155 (Feb.) 1938. 
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EARLY SYPHILIS 

The Genesis of Neurosyphilis—The question of whether antisyph- 
ilitic treatment provokes nervous symptoms was considered by Stran- 
berg 1*° in a study of 461 patients with late neurosyphilis. These he 
divided into four groups, as follows: (1) patients who had received no 
treatment, (2) those treated only for late syphilis, (3) those inade- 
quately treated for early syphilis and (4) those well treated from the 
beginning of the disease. 

There were 257 patients (55.75 per cent) in groups 1 and 2, 185 
patients (40.13 per cent) in group 3 and only 19 patients (4.12 per 
cent) in group 4. To the author these data indicated that vigorous 
antisyphilitic treatment had not provoked involvement of the nervous 
system but, on the contrary, had prevented it in this group of patients. 
This is in line with the present consensus, but one would need to 
know the percentage distribution into the four groups of the population 
from which these patients were drawn before accepting the author’s 
conclusions. 

In a monumental contribution Lomholt ‘*! analyzes in detail the 
course of changes in the cerebrospinal fluid of patients with syphilis. 
The first portion of the monograph deals with the results of a total of 
2,704 examinations of the cerebrospinal fluid of 2,399 patients. There 
were 1,521 patients with early syphilis; 257 of them were subjected to a 
second examination of the cerebrospinal fluid within a month after the 
institution of treatment. In addition, there were 155 patients with 
various forms of late syphilis, and 723 patients with clinically latent 
infections. For 48 of the latter group also repuncture was carried out 
within a month after the beginning of treatment. 

Study of the various groups revealed that changes in the cerebro- 
spinal fluid of untreated patients with primary syphilis were usually 
slight and relatively infrequent. In the cerebrospinal fluid of patients 
with primary syphilis who had received treatment, however, the changes 
were more frequent and more pronounced. The difference, Lombholt 
feels, is not due to the treatment but results from the longer duration 
of the infection in the latter group. 


Changes in the cerebrospinal fluid of patients with secondary syph- 


ilis occurred more frequently and were more marked than those in 
the cerebrospinal fluid of patients with primary syphilis. The most 
pronounced changes were seen in patients with syphilis of longer 

120. Stranberg, J.: Investigation on the Prognosis of Syphilis with Especial 
Reference to Recidivation in the Brain and Marrow, Brit. J. Ven. Dis. 13:177 
(July) 1937. 
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duration and in those who suffered a relapse after previous treatment. 
In the absence of clinical relapse, however, changes in the cerebrospinal 
fluid of patients with secondary syphilis occurred with the same frequency 
and intensity whether or not they had received treatment. 

In these groups, pleocytosis was the most commonly observed abnor- 
mality, with an increase in the protein content second in frequency. A 
positive reaction to the complement fixation test of the cerebrospinal 
fluid of patients with early syphilis was rarely observed. 

Studies of the cerebrospinal fluid of patients with late or clinically 
latent infection revealed that abnormalities not infrequently occurred. 
There were, however, no conclusions to be drawn, 

In the second portion of the monograph, data of crucial importance 
are presented. Of the 1,521 patients who had had one or more examina- 
tions of the cerebrospinal fluid early in the course of their infection with 
syphilis, 147 underwent repuncture one to thirteen years after the 
institution of treatment. The reexaminations revealed that (especially 
minor) abnormalities of the cerebrospinal fluid which are detected early 
in the course of the disease may disappear. For those patients whose 
cerebrospinal fluid on second examination revealed abnormalities, how- 
ever, the first examination also had revealed abnormalities, provided 
it had not been made too early in the course of the infection. The 
late development of neurosyphilis was not observed among patients 
with clinically latent syphilis and normal spinal fluid. The author points 
out the value of the central index of the State Serum Institute of 
Denmark, where every syphilitic person is registered, thus making pos- 
sible a study of this kind. 

Clinical Phenomena in Early Syphilis —Skeletal Manifestations : 
Although osseous lesions are a common phenomenon in cases of late 
syphilis and many patients with early syphilis complain of pains in the 
bones and joints, syphilitic lesions are rarely demonstrable in the bones 
of patients with early syphilis. The case reported by Newman and 
Saunders '** is therefore of great interest. Their patient was a woman 
28 years of age who complained of excruciating pain in all her extrem- 
ities. Examination revealed a nondescript cutaneous eruption and a 
shallow ulcer on the tongue. Roentgenologic examination disclosed 
multiple areas of bony destruction involving the outer table of the 
frontal bone of the skull, the cortex of the right radius, both ulnas, 
the neck of the left humerus and both tibias. The serologic test for 


syphilis gave a positive reaction, and on the basis of the ensemble a 
diagnosis of secondary syphilis was made. She improved dramatically 
with antisyphilitic treatment. 


122. Newman, B. A., and Saunders, H. C.: Skeletal System Manifestations 
During Secondary Syphilis, New York State J. Med. 38:788 (May 15) 1938. 
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Syphilitic Epididymitis: According to McLachlan,'** syphilitic epi- 
didymitis is more common than the number of published reports indi- 
cates. The diagnosis depends on the exclusion of other causes, the 
presence of serologic or other clinical evidence of syphilis, the demon- 
stration of S. pallida in the lesion, complete resolution under anti- 
syphilitic treatment and no clinical alteration of the testes during the 
period of observation. He presents reports of 7 such cases, 3 of which 
occurred in patients with early syphilis and 4 in patients late in the 
course of the disease. 

Capillaroscopic Appearance of the Chancre: Nicolas and Luiber- 
man '** describe characteristic differences in the capillaroscopic appear- 
ance of chancroid and chancre. Chancres are paler, and the capillary 
loops show a vertical arrangement; whereas in chancroid the loops are 
horizontal to the planes of the skin. This accounts for the undermining 
in chancroid. 

Treatment of Early Syphilis —Sézary and Gallerand**’ point out 
that since Ehrlich’s dream of therapia sterilisans for syphilis, investi- 
gators have not ceased to search for the treatment which if instituted 
early in the course of the disease would be capable of effecting a cure 
within a brief period. From a total of about 12,000 patients these 
authors selected for study 37 who had been under observation for 


periods varying from ten to sixty-nine months. All had come under 


observation with early syphilis, and all had received no more than two 
courses of treatment, each of which consisted of a total of 6.5 to 7 Gm. 
of neoarsphenamine administered in doses gradually increasing from 
0.15 to 0.9 Gm. at intervals of two to seven days and, simultaneously, 
eighteen intramuscular injections of an oil suspension of an insoluble 
bismuth salt. They found 9 patients to be clinically and serologically 
normal at intervals varying from fourteen months to five years and 
nine months after treatment was discontinued. All had received two 
of these courses of combined treatment with bismuth and neoarsphen- 
amine at regular intervals, with a rest period of no more than a month 
between courses. The 11 patients who received only a single course of 
treatment and the 17 patients whose treatment was irregular did not, 
on the average, fare so well. The authors feel, therefore, that further 
observations of this combined method of treatment are desirable, as 
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offering a possible means of shortening the duration of treatment for 
patients who come under observation with early syphilis. 


TRANSFUSION SYPHILIS 

Klauder and Butterworth 1*° present an interesting case of accidental 

transmission of syphilis by the intravenous injection of washed leuko- 
cytes in the treatment of agranulocytic angina. 


LATE SYPHILIS 


In a discussion of how syphilis may be traced through eommon 
ailments, Cannon **' presents a study of the records of 300 patients who 
appeared to be free from manifestations of syphilis and who gave no 
history of recent syphilitic infection. Many of the patients were 
admitted for ailments supposedly unrelated to syphilis. One hundred 
and sixty-eight of the group were unaware of their syphilitic infection. 
Ninety-six presented as their chief complaint some banal ailment 
encountered in general practice—gastrointestinal disorders, chronic dis- 
orders of the respiratory tract, urinary symptoms, gynecologic ailments 
and miscellaneous disorders. 

Ranula and Syphilis ——Tsuzuki '** reports histologic studies of ranula 
and the surrounding salivary glands in 27 cases. In 20 of these the 
serologic test for syphilis gave a positive reaction; in 7 the reaction 
was negative. Histologic evidence of syphilis was noted in all the 
former group. By Levaditi’s method spirochetes were observed around 
the small blood vessels; pieces of tissue from 9 of the patients were 
inoculated into 28 rabbits, with positive results in 3 instances. 

Syphilis of the Anus and Rectum.—lIn a critical review of venereal 
diseases of the anus and rectum, Ault ?*° describes the manifestations 
of syphilis. He reiterates that stricture of the rectum is rarely caused 
by syphilis. There is no typical picture of syphilis revealed through 
the proctoscope. 

Syphilis of the Liver—Schumacher **° discusses the relation of 
syphilis to Laénnec’s cirrhosis of the liver on the basis of a study of 
the clinical and autopsy records of 1,977 consecutive cases. Cirrhosis 
of the liver was demonstrated in 74 instances. Of the 45 patients with 
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diffuse cirrhosis (including the Hanot type), 29 per cent had pre- 
sumptive evidence of syphilis, approximately one third were known to 
have used alcohol to excess and 11 per cent were alcoholic addicts with 
syphilis. In one control group of 45 patients of the same age and sex 
who did not have cirrhosis and who were studied at autopsy, 2 (4.4 per 
cent) had had syphilis, and 2 had used alcohol to excess. In no instance 
were the two factors combined. In the other control group, of 24 
persons with syphilis who were studied at autopsy, diffuse cirrhosis 
was found in 3 cases (12.5 per cent). The author concludes, there- 
fore, that “syphilis long continued in association with alcoholism, and 
perhaps alone, may cause diffuse cirrhosis of the liver.” 

Irgang *** presents a general discussion of the relation between 
syphilis, antisyphilitic treatment and the liver. It is particularly impor- 
tant, he feels, to estimate the hepatic function of patients who react 
unfavorably to the arsphenamines. Early detection of arsenical hepatitis 
is essential if severe grades of inflammation are to be avoided. Tests 
of hepatic function should be performed when symptoms of intolerance 
continue longer than forty-eight hours. 

According to Waugh*** the diagnosis of acute benign syphilitic 
hepatitis must depend on the occurrence of jaundice in a patient with 
untreated early syphilis. The condition is usually entirely asymptomatic, 
but having been suspected, the diagnosis is clinched by the occurrence 
of a Herxheimer reaction on the institution of treatment and by prompt 
cure if treatment is continued. The author reports 3 cases in which he 
felt the diagnosis could be accepted as proved and a fourth in which 
it seemed likely. He concludes that there is no danger of a severe 
Herxheimer reaction in the treatment of patients with benign hepatitis 
of early syphilis, provided treatment is instituted with small doses of 
an arsphenamine preparation and the patient is carefully watched. 

Leukoplakia.—Among 16,802 war veterans Eichenlaub *** found 327 
cases (1.9 per cent) of leukoplakia buccalis. Syphilis was entirely 
excluded in over 80 per cent of the cases; so he concludes that syphilis 
is not an important etiologic factor in the causation of leukoplakia. 

Juxta-Articular Nodules——The subcutaneous fibroid nodules which 
are seen in patients with rheumatic fever and rheumatoid arthritis and 


the juxta-articular nodules which occur in patients with late syphilis 
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have been the subjects of extensive comment. Superficially, they are 
similar, and in the past there has been little effort to differentiate between 
them. McEwen ‘*** remedies this deficiency with a report based on the 
comparative histologic examination of eleven rheumatic subcutaneous 
nodules, eight nodules from patients with rheumatoid arthritis and two 
syphilitic juxta-articular nodules. He states that the histologic appear- 


ance of the first two types of nodules was identical but that the syphilitic 


nodules differed, presenting the appearance which is characteristic of 
syphilitic lesions in general. 

The Infectiousness of Semen.—In an important paper Kemp ™ 
considers the question of the infectiousness of semen of patients with 
late syphilis. A review of previous studies showed that spirochetes 
have been demonstrated in the semen of patients with early syphilis 
at about the same frequency with which they have been found during 
this stage in other body fluids. He found little reason, however, for 
the belief that the semen of patients with late syphilis is infectious. 
Experimentally fifteen specimens of semen from 15 patients with syph- 
ilis of four or more years’ duration failed to produce syphilis in rabbits. 
Six of the 15 patients were untreated. In the other cases treatment 
antedated the examination of the semen by at least four years. 


CARDIOVASCULAR SYPHILIS 

Aortitis —W ilson *** studied the clinical histories of 194 patients ** 
in whom autopsy had revealed syphilis of the aorta, in an effort to 
determine whether the symptoms depended on aortic disease per se or 
on other factors. All the 49 patients with aortic insufficiency, 24 of 
the 31 patients with thoracic aneurysm and 20 of the 21 patients with 
narrowing of the coronary ostiums had had one or more symptoms of 
circulatory embarrassment. On the other hand, 59 of the 106 patients 
with uncomplicated syphilitic aortitis had had no symptoms. All but 1 
of those who had had symptoms had suffered from some complicating 
disease which could adequately explain them. Wilson concludes, there- 
fore, that uncomplicated syphilitic aortitis is an asymptomatic condition. 

134. McEwen, C.: Cytologic Studies on Rheumatic Fever: III. A Compari- 
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Wile and Snow '** also are impressed with the frequency with 
which cardiovascular syphilis is asymptomatic, but they bring out that 
this may be true for aortic regurgitation and aneurysm as well as for 
uncomplicated syphilitic aortitis. Of their 210 patients, 83 had uncom- 
plicated syphilitic aortitis, 66 had aortic regurgitation and 61 had aortic 
aneurysm. Of the first group, 54 per cent were found to have no 
symptoms referable to the cardiovascular system; of the second and 
third groups, 18 per cent and 20 per cent, respectively, had no cardio- 
vascular symptoms. 

In a general discussion along this same vein, White and Wise **® say: 

It is evident that the early diagnosis of cardiovascular syphilis is practically 
impossible; that advanced and often rapidly fatal adrtic disease is present (as shown 
by aortic regurgitation or aneurysmal aortic dilatation) by the time it is possible 


in most cases to diagnose cardiovascular syphilis 


Aortic Insufficiency—In the first of two papers Blackford and 
Smith '*° present the clinical impressions of syphilitic aortic regurgita- 
tion in Negroes which they have obtained by analysis of the records of 
225 patients and, in addition, by intensive personal study of over half 
of them. They set up criteria for the diagnosis of syphilitic aortic 
regurgitation and point out especially the variability of the clinical course 
and the consequent difficulty of determining the prognosis. They feel, 
however, that the sudden onset of heart failure, pain and respiratory 
distress without edema are ominous prognostic signs. Regarding the 
influence of treatment, they are convinced that : 
adequate treatment of early syphilis will prevent the development of syphilitic aortic 
insufficiency. The immediate indiscriminate use of the arsenicals in patients with 
late syphilis is dangerous . . . Bismuth therapy, with constant supervision, 
digitalis, and other measures as needed, promotes clinical improvement and probably 
prolongs life. 


41 


In the second paper **' these authors analyze the electrocardiograms 


of 128 patients with syphilitic aortic regurgitation and give the follow- 


ing conclusions: 

Correlation between the clinical course of 47 patients with syphilitic aortic 
insufficiency and the QRS complex of serial electrocardiograms was found in 68 
per cent of this group . . . The degree of myocardial damage as portrayed by 

138. Wile, U. J., and Snow, J. S.: Occult Cardiovascular Syphilis, Am. J. 
M. Sc. 195:240 (Feb.) 1938. 

139. White, P. D., and Wise, N. B.: The Early Diagnosis of Cardiovascular 
Syphilis, New England J. Med. 217:988 (Dec. 16) 1937. 

140. Blackford, L. M., and Smith, C.: Syphilitic Aortic Insufficiency in 
Negroes: I. Clinical Studies, Am. J. Syph., Gonor. & Ven. Dis. 22:146 (March) 
1938. 

141. Smith, C., and Blackford, L.: Syphilitic Aortic Insufficiency in Negroes, 
Am. J. Syph., Gonor. & Ven. Dis. 22:168 (March) 1938. 
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all positive electrocardiographic findings closely paralleled length of life in the 
majority . . . The electrocardiograms in a group with heart pain and a group 
without heart pain was disappointingly similar. There was no electrocardiographic 
evidence to suggest an increased frequency of coronary ostial involvement in the 
group with pain. Positive electrocardiographic findings occurred often in both 
groups 


In comparing the electrocardiograms of these 128 patients with those 
of a group of 900 with other types of heart disease, they found that 
defective intraventricular conduction, left axis deviation, low voltage 
of the T wave and deviations of the ST segment occurred significantly 
more often among the patients with syphilis. Auricular fibrillation was 
found more often in the control group. 

Influence of Early Treatment on the Development of Cardiovascular 
Syphilis —Kemp and Cochems '*? again point out that the adequate treat- 
ment of early syphilis completely protects the cardiovascular system. 
They present a study of 743 patients who had received varying amounts 
of treatment for early syphilis. Of 208 patients who were followed 
for ten years or longer after treatment ended, the incidence of cardio- 
vascular syphilis was 27.6 per cent in those receiving little or no treat- 
ment for early syphilis; when some, but inadequate treatment had been 
given, it was 13.9 per cent, and in 114 patients who had received 
adequate treatment, no cardiovascular syphilis was observed. 


NEUROSYPHILIS 


Expectancy.—From the records of the Rigshospital and the Kom- 
munehospital, and the registration of syphilitic persons at the State 
Serum Institute of Denmark, Lomholt'** was able to determine by actu- 
arial methods the expectancy of a patient with syphilis that dementia 
paralytica will develop. Proper treatment of early syphilis, he says, 
lowers the risk of eventual paralysis, but the risk is present from five 
to fifty years after the initial infection. All determining factors being 
disregarded the risk is negligible during the first five years, rises to the 
order of 2 per thousand during the next decade, rises again to the order 
of 4 per thousand during the interval from fifteen to nineteen years 
after the initial infection and thenceforth remains at about 3 per thousand. 

Incidence Among Chinese.—Pfister *** says that the idea that neuro- 
syphilis is uncommon among Chinese must be abandoned. Comparing 


his personal observations in the neurologic clinics in Heidelberg, Ger- 


142. Kemp, J. E., and Cochems, K. D.: Studies in Cardiovascular Syphilis: 
IV. The Influence of the Treatment of Early Syphilis upon the Incidence of 
Cardiovascular Syphilis, Am. J. Syph., Gonor. & Ven. Dis. 21:625 (Nov.) 1937. 

143. Pfister, M. O.: Mental and Nervous Diseases Among the Chinese, 
Chinese M. J. 50:1627 (Nov.) 1936. 
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many, and in Peiping, China, he found tabes dorsalis to be half again 
as common among Chinese as among Germans. Erb’s spastic paraplegia 
was especially common in the East. 

Peptic Ulcer in Patients with Neurosyphilis—Because in their 
experience patients with syphilis of the central nervous system fre- 
quently came under observation with symptoms of peptic ulcer, Parsons, 
walt and Gaskill '** studied the records of 200 patients with neuro- 
syphilis, 200 patients with latent syphilis, 100 patients with tuberculosis 
and 100 patients with a variety of diseases. They found the incidence 
of peptic ulcer to be 10.5 per cent in the first group and 1 to 3 per cent 
in the control groups. 

Argyll Robertson and Tonic or Myotonic Pupil—tlennedy and his 
collaborators **° draw attention to Adie’s syndrome, which consists of 
tonic reactions of one or both pupils and total or partial absence of the 
deep reflexes. It has been mistaken for tabes dorsalis. In cases of the 
complete form one or both pupils fail to react normally to light and give 
a tonic reaction on convergence ; in addition, some deep tendon reflexes 
are absent. The incomplete form may consist of abnormal pupillary 
reactions alone, absence of tendon reflexes alone or a combination of the 
two. 

The differential diagnosis between the Adie syndrome and the Argyll 
Robertson phenomenon is important. In both cases the reaction of the 
pupil to light apparently is absent, but in the former the pupil will dilate 
in a dark room and may slowly overcontract, only again to expand to 
normal when exposed to ordinary illumination. The Argyll Robertson 
pupil, however, truly does not react to light. In addition, the Adie pupil 
is frequently (80 per cent) unilateral and if so is larger than its mate, 
the reaction during accommodation is overactive and too long sustained 
and the response to mydriatics is normal. The Argyll Robertson pupil, 
in contrast, is almost always bilateral ; there is miosis ; the reaction during 
accommodation, while it may be overactive, is promptly relaxed, and 
there is poor response to mydriatic drugs. 
report that the reaction of the Argyll Robert- 
son pupil to light may be restored partially by the instillation of a dilute 


Myerson and Thau **° 


solution of benzedrine sulfate or by repeated subcutaneous injections 
or oral ingestion of the drug. They observed that dilatation in the dark 
and constriction in the daylight were slow but were deliberate and certain 


144. Parsons, E. H.; Ewalt, J. R., and Gaskill, R. C.: Peptic Ulcers in 
Syphilis of the Central Nervous System, J. A. M. A. 110:1991 (June 11) 1938. 

145. Kennedy, F.; Wortis, H.; Reichard, J. D., and Fair, B. B.: Adie’s Syn- 
drome: Report of Cases, Arch. Ophth. 19:68 (Jan.) 1938 

146. Myerson, A., and Thau, W.: Human Autonomic Pharmacology: XI. 
Effect of Benzedrine Sulfate on Argyll-Robertson Pupil, Arch. Neurol. & Psy- 
chiat. 39:780 (April) 1938. 
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after benzedrine was administered. This phenomenon, the reverse of 
the reaction of the normal eye, throws doubt on the theories of the cen- 
tral origin of the Argyll Robertson pupil and suggests that the lesion 
may be in the iris. 

Involvement of the Olfactory System in Neurosyphilis——Because 
the frontal portion of the brain has been shown frequently to be involved 
in cases of neurosyphilis, Darrah '** tested a group of 75 patients with 
various types of syphilis by Elsberg’s method of olfactometry. One 
patient had anosmia, and 4 others had impairment of the sense of smell. 
He concludes, therefore, that the olfactory system is seldom damaged by 
syphilis to the point of loss of function. 

Tabes Dorsalis—There has recently accumulated a respectable body 
of opinion which holds that tabes dorsalis is not a disease entity but is, 
instead, part of a syndrome which is seen most frequently in cases of 
neurosyphilis. In this connection the study by Davison and Kelman *** 
is of interest. These authors report that 5 of 15 patients for whom a 
clinical diagnosis of tabes dorsalis had been made showed on post 
mortem examination degeneration of both the posterior and the lateral 
columns of the spinal cord. 

TREATMENT OF NEUROSYPHILIS 

Choice of Mcthod—In a review of the treatment of syphilis with 
artificial fever Neymann **° says that with malarial therapy about 43 per 
cent of the patients with neurosyphilis achieve a remission or are greatly 
improved, whereas electropyrexia has increased the total rate of improve- 
ment by 21 per cent. He attributes a death rate of 10 to 30 per cent to 
treatment with malaria, however, and continues: 

Certainly, electropyrexia has decreased this death rate to such a degree that it 
is no longer a problem. Indeed, if electromagnetic induction, combined with an 
air-conditioned treatment cabinet for maintaining the fever, is used by experienced 
personnel, there is no death rate. 


In contrast to Neymann’s gross overstatement of the death rate for 


induced malaria, Fong °° reports that the death rate for induced tertian 
or quartan malaria for 1,012 patients was only 3.35 per cent. Necropsy 
was performed in half the 34 fatal cases. Seven deaths were found to 


147. Darrah, L. W.: Sense of Smell of Patients with Neurosyphilis, Espe- 
cially of Those with Dementia Paralytica, Arch. Dermat. & Syph. 36:1181 (Dec.) 
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148. Davison, C., and Kelman, H.: Combined Sytem Disease in Tabes Dorsalis, 
Arch. Neurol. & Psychiat. 38:43 (July) 1937. 

149. Neymann, C. A.: Critical Review: The Treatment of Syphilis with 
Artificial Fever, Am. J. Syph., Gonor. & Ven. Dis. 22:92 (Jan.) 1938. 

150. Fong, T. C. C.: A Study of the Mortality Rate and Complications Fol- 
lowing Therapeutic Malaria, South. M. J. 30:1084 (Nov.) 1937. 
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be due to myocardial failure, 8 to acute malaria, 1 to pulmonary throm- 
bosis and 1 to tuberculous bronchopneumonia. ‘Two of the deaths due 
to acute malaria were caused by rupture of the spleen. 

3essemans '°' also reviews the various methods of producing fever 
in animals and in man and describes a special thermometer which is 
suitable for the measurement of temperatures in a high frequency field. 
With it he has measured the tissue temperature of experimental animals 
while they were under treatment. The spirochetes which are found in 
the early lesions of syphilis of rabbits and of human beings, he says, 
are “thermolabile in vivo in a definite temperature time interval,” while 
the spirochetes “found in the lymph nodes of syphilitic rabbits are more 
virulent and thermoresistant. In the latter case the thermoresistance is so 
great that it surpasses that of the organism of man and animals.” The 
paradoxic and unexplained benefit of treatment with diathermy, which 
occasionally occurs in rabbits, is therefore “a sign of the reaction of the 
animal organism as a whole.” 

Trautman and Stroupe ***? and Williams '** report satisfactory results 
with mechanically induced fever in the treatment of small groups of 
patients with neurosyphilis. 

Typhoid H Antigen.—In the hands of Kulchar and Anderson,’** 
treatment of 38 patients with neurosyphilis with typhoid flagellar (H) 
antigen in divided doses resulted in symptomatic and serologic improve- 
ment which compared favorably with that obtained with other forms of 
fever therapy. They suggest that because of its safety, it is a satisfac- 
tory method to employ in the treatment of patients whose physical con- 
dition precludes the use of other forms of nonspecific therapy. 

The Blanket Method.—FEpstein?** describes a simple method of 
producing fever by means of an electric blanket and presents the results 
obtained in the treatment of 87 patients with various forms of neuro- 
syphilis by means of combined drug and fever therapy.’°® The clinical 


151. Bessemans, A.: Experimental Contribution to the Study of Antisyphilitic 


Hyperthermy Produced by Physical Agents, Am. J. Syph., Gonor. & Ven. Dis. 
22:479 (July) 1938. 
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results were good, and the Wassermann reaction of the spinal fluid 
became negative or showed considerable improvement in 73.4 per cent 
of the cases. Because of its simplicity and its beneficial effects, which 
compare well with those obtained with more elaborate methods, the 
author feels that the blanket method of inducing artificial fever is worthy 
of extensive trial. 

Ape Malaria—Ciuca and his collaborators'*’ have employed 
Plasmodium knowlesi, the organism of spontaneous ape malaria, for the 
treatment of 216 patients with dementia paralytica. They established 
the fact that malarial infection can be transmitted from man to monkey 
and back to man. After twenty-seven passages from man to man, the 
infection was transferred once through the monkey (Macacus rhesus) 
and then back to man. The clinical course of the malaria was found to 
be irregular, with a tendency to spontaneous abortion of the infection, 
although occasionally it appeared dangerously invasive. 

Sequelae of Treatment with Malaria—It has been repeatedly 
observed that after treatment with malaria, allergic gummatous lesions 
of syphilis may develop in patients with neurosyphilis. In the literature 
Pilez °* was able to find reports of 52 such cases. These he describes 
briefly, and he discusses at length the possible theoretic explanations for 
the phenomenon. He does not emphasize that in all his series of cases 


the phenomenon followed treatment with malaria and not fever produced 


by other means. 

Shock Syndrome After Therapeutic Hyperpyrexia.—Kopp and 
Solomon **° present a report which is based on a study of 8 patients who 
had severe reactions while under treatment in the Kettering hypertherm 
by the standard technic. They point out that such reactions have much 
in common with the syndrome of shock and describe the typical picture 
as follows: 

The reactions occurred at temperatures of 106 F. or above, the body ternperature 
usually showing some further rise. . . . The impending shock was ushered in 
by a sudden increase in the pulse rate, pallor or cyanosis of the skin, a continued 
or rapid rise in the body temperature, fluttering of the eyelids, twitchings of muscles 
of the face or extremities, vomiting or sudden quietness, suggesting coma in a 
patient who had previously complained bitterly of the heat. Readings of the blood 
pressure when obtained at this time showed low levels . . . and in three patients 
the radial pulse was either weak or absent. The pulse rate at the onset was usually 


157. Ciuca, M.; Tomescu, P.; Badenski, G.; Badenski, A.; Ionescu, P., and 
Tertiteanu, M.: Contribution a l'étude de la virulertce du Pl. knowlesi chez 
homme: Caractéres de la maladie et biologie du parasite, Arch. roumaines de 
path. expér. et de microbiol. 10:5 (March) 1937. 
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Rekurrensbehandlung, Wien. med. Wchnschr. 87:577 (May 22) 1937. 
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pyrexia, Arch. Int. Med. 60:597 (Oct.) 1937. 
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rapid, from 120 to 164 per minute, and in one patient it increased from 130 to 180. 
In six patients these initial symptoms were followed by clonic or tonic convulsive 
movements of the jaw, extremities or trunk, and in five of the latter group the 
rigidity, either localized or generalized, was so marked that it was difficult to 
differentiate it from the tonic state of a convulsive seizure or muscle rigors due to 
heat cramps. In one patient repeated tonic and clonic convulsive seizures occurred 
over a period of four hours and resembled closely those due to strychnine poisoning 
and tetanus, the seizures being initiated by the slightest stimulus, such as a flash 
of light, a touch on the body, a jarring of the bed or the closing of a door, and 
being accompanied with maniacal excitement. . . . In all patients considerable 
hyperactivity, jactitation and maniacal excitement occurred, and it was necessary 
to restrain them. 


Treatment of the condition depends on reduction of the body tempera- 
ture, relief of the dehydration and appropriate measures to remedy 
alkalosis and hypochloremia. 

On the basis of thirty-one detailed studies of the water balance of 
25 patients who were treated by means of fever artificially induced by 


160 


various means, Gibson and Kopp **° conclude : 


Artificial fever produced by physical means is characterized by a large gross 
water loss . . . by way of the skin and lungs . . . [This] . . . may be 
far more rapid than . . . absorption from the intestinal tract or tissue spaces, 
resulting in . . . reduction in . . . blood volume. Water is lost most 
rapidly during the induction of fever. . . . While individuals vary in their 
response . . . there exists for each a blood volume level beyond which further 
reduction leads to peripheral vascular collapse. 

The rate of gross water loss during maintenance [of the fever] . . . is 
related to the difference in temperature between the patient’s body and the environ- 
mental air and to the relative humidity [of the latter]. . . . 

The rate of loss of tissue fluids is directly related to the rate of fluid intake, 
and tissue fluid loss at a rate exceeding 5 c.c. per hour per kgm. involves the risk 
of serious collapse. The prevention of shock in artificial fever therapy [therefore] 
is dependent on the giving of fluids in amounts and by routes adequate for the 
maintenance of the blood volume and water balance. 


Treatment of Atrophy of the Optic Nerve-—Lehrfeld and Gross ** 
present a study of syphilitic atrophy of the optic nerve which included 
522 patients with primary atrophy and 48 with secondary atrophy. 

Of the group of patients who received no treatment, 74.9 per cent 
were blind in less than three years, and all were blind at the end of a five 


year period. Of the group of patients who received routine antisyphilitic 


treatment, 23.8 per cent were blind in less than three years, and all were 
blind at the end of eight years. Of the group of patients who received a 
160. Gibson, J. G., II., and Kopp, I.: Studies in the Physiology of Artificial 
Fever: I. Changes in the Blood Volume and Water Balance, J. Clin. Investiga 
tion 17:219 (May) 1938. 
161. Lehrfeld, L., and Gross, E. R.: A Statistical Investigation of Luetic 
Optic Atrophy, Am. J. Ophth. 21:435 (April) 1938. 
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special form of treatment, including fever therapy and subdural injec- 
tions, 28 per cent were blind in less than three years, and all were blind 
at the end of eight years. 

Menagh ** treated with hyperpyrexia combined with chemotherapy 
99 patients who had various forms of neurosyphilis. Fifty-four per 
cent showed improvement, which was best in those with early involve- 
ment and minimal changes in the tissues. 

Among these patients were 10 with primary atrophy of the optic 
nerve. In 3 patients in whom the process was old and stationary, no 
improvement occurred. Two patients in whom the atrophy developed 
while routine treatment was being given went on to blindness, in spite 
of twenty-five and one hundred and twenty hours, respectively, of fever. 
Another was lost to observation. In the remaining 4 patients, however, 
the progress of the atrophy was arrested, and improvement occurred. 
In a discussion of the pathogenesis of atrophy of the optic nerve and its 
relation to the prognosis in an individual case, the author, on purely 
theoretic grounds, arrives at the conclusion that the occurrence of 
changes in the cerebrospinal fluid such as are seen in dementia paralytica 
makes the prognosis graver. 

Acetarsone.—Paddle *** employed acetarsone in the treatment of 29 
mental defectives who were found to have syphilis. The majority 
received six or seven courses of nine weeks each during a period of 
slightly more than two years. Improvement in physical condition took 
place in 27 patients and improvement in mental condition in 23 patients. 
Dermatitis was frequent, and 1 patient 61 years of age died of aplastic 
anemia. 

For fifteen years Sézary and Barbé*** have treated patients with 
neurosyphilis with sodium acetarsone, usually in courses of twenty-one 
to twenty-five injections of 1 Gm. once or twice a week, separated by 
periods of rest. The most striking therapeutic effects were observed in 
patients who exhibited excitement and megalomania. Patients with 
mental deterioration did not respond well. 

Cobra Venom.—Rottmann *® reports good results with the use of 
cobra venom in the treatment of sensory symptoms in 2 cases of tabes 


162. Menagh, F. R.: The Treatment of Syphilis with Hyperpyrexia, with 
Observations on the Prognosis of Optic Atrophy, Am. J. Syph., Gonor. & Ven. 
Dis. 21:609 (Nov.) 1937. 
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dorsalis. He believes that the pains in tabes are caused by the pressure 
of proliferated granulation tissue on the nerves and that cobra venom 
acts by controlling the pain in the growing granulation tissue and not 
by direct action of the neurotoxin on the nerve. 

Chordotomy.—Kahn and Barney * call attention to the somewhat 
neglected operation of chordotomy as a means of relieving intractable 
pain. To be successful, they say, it must be performed at the level of the 
eighth cervical segment or higher. When so done, however, it is a 
method which should be tried when other, simpler remedies have failed. 
In their experience with 12 cases, 1 debilitated patient died in the post- 
operative period, but the results in 8 were excellent. The 3 others gained 
some relief. 

Treatment of “Tabetic Bladder.’—Palmer and Gernon** report 
that of 5 patients with “tabetic bladder” who were treated with daily 
doses of 0.004 Gm. of ergotamine tartrate by mouth, all were improved 
clinically, and 4 of the 5 also showed improvement cystographically. A 
168 


similar use for mecholyl is suggested by Levin. 


SYPHILIS AND PREGNANCY 
Prenatal Health Laws.—According to a recent editorial writer :*° 


A very definite step forward was taken in the campaign for the eradication of 
syphilis when on March 18, 1938, a bill was signed by Governor Lehman of New 
York requiring every pregnant woman to have a standard serologic test for syphilis. 
The birth certificate must carry a statement that such a test has been made or if it 
has not been made the reason for such failure to make it must be given. The results 
of the test are not recorded on the certificate, however. It is estimated that in this 
one State 13,000 babies will be saved from death or disease every year. There are 
4,000 children born with syphilis in New York State every year and 18,000 stillbirths. 
It is believed that half of the still-born infants could be saved and all of the 4,000 
syphilitic infections could be prevented if diagnosis were made early in the mothers 
and they were given adequate treatment. 


Shortly afterward New Jersey passed and Rhode Island proposed a 
similar law. It is expected that other states will follow this example. 


General Considerations—McCord** presents a summary of the 


opinions he has formed from experiences gained from the treatment of 
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syphilis in 3,000 pregnant women. They are, in the main, those that are 
generally held, but he emphasizes several points: As to the choice 
between arsphenamine and neoarsphenamine, he believes it is better 
for the physician to use the one with which he is most familiar ; mercury, 


he feels, is superior to bismuth. In evaluating the status of a child after 


birth, he does not share the opinion that the serologic test of the cord 
blood is valueless. He agrees that a negative result of this test is of 
little value in deciding that a baby does not have congenital syphilis. In 
his experience, however, it is rare for a baby whose cord blood gives a 
positive reaction to a serologic test for syphilis not to show other mani- 
festations of congenital syphilis. 

Placental Transmission of Arsenic.—Studies by Underhill and Ama- 
truda,*! Kraul and Bodnar?*** and Eastman‘*** have shown. that 
arsphenamine and bismuth are retained in relatively large amounts by 
the human placenta, chiefly in the fetal portion; that the storage of the 
drugs is cumulative with successive injections, and that these drugs may 
be found in the fetal organs and blood after treatment of the mother. 
Eastman and Dippel *** later reported that although arsenic can be found 
only in minute traces or not at all in the blood of the newly born infant 
whose mother has received arsphenamine treatment, it is, present in rela- 
tively huge quantities in the meconium. This suggests that whatever the 
manner (probably not simple diffusion through the placenta) in which 
it is transmitted from mother to fetus, arsenic is metabolized by the 
fetus in the usual manner and is available for the treatment of an already 
established fetal infection. 

In contrast, Vamos and Bohm ’*** describe experiments in which 
pregnant animals were given arsphenamine, after which the organs and 
tissues of both mother and fetus were examined for arsenic. The element 
was found in the decidual vessels and in the intervillous spaces but not in 
the chorion or in the organs of the fetus. These findings they interpret 
to mean that, while the defensive forces of the mother are greatly 
increased by treatment, this is much less the case with the fetus. Its 
defense is only passive. 
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CONGENITAL SYPHILIS 

Hoffman's Views.—In a lecture on congenital syphilis Hoffmann 17° 
reiterates many of the generally accepted principles of the treatment of 
congenital syphilis, but the following views are not likely to remain 
unchallenged : 

The objection was raised that instituting treatment among apparently healthy 
infants constituted a breach of the rule that there should be no treatment without a 
positive diagnosis. But . . . in order to rule out congenital asymptomatic 
syphilis, a long period of observation, lasting from three to six months, is absolutely 
essential. Frequently, as a result of treatment instituted before birth, early diagnosis 
becomes impossible . . . As has already been said, it is of fundamental 
importance that treatment once begun should be continued until the maximum 
suitable dosage has been achieved. Furthermore, the less valuable time lost waiting, 
the quicker and easier is a complete cure obtained. Finally, apparently healthy 
infants withstand antisyphilitic treatment very well, and it is no misfortune if a 
few really healthy children receive treatment along with the cthers277 

For all these reasons, it is preferable for infants of syphilitic mothers to receive 
preventive treatment, particularly since there is the danger that other members of 
the family will become infected. Unhappy experiences have induced me to go a 
step further in this direction and to recommend that the wives of infected men 
receive a sufficiently energetic preventive treatment in order to avert familial 
syphilis for in this way the infection of the offspring is precluded.177 

General Considerations —Cole *** presents an excellent summary of 
modern concepts in regard to congenital syphilis. He prefers the use 
of the term prenatal to indicate that the infection has been contracted by 
the placental route. Whipple and Dunham ** discuss the incidence, 
transmission and diagnosis of congenital syphilis. They quote the esti- 
mates that of 683,000 persons with syphilis who are constantly under 
observation in the United States, at least 60,000 are suffering from an 
infection transmitted by the parent. At present they believe that the 
generally accepted mode of transmission is from the syphilitic mother 
through the placenta, even though the mother may show no clinical mani- 
festations of the disease. The diagnosis of congenital syphilis may be 
made only by a correlation of several factors: (1) demonstration of 
the disease in the parents, (2) examination of the placenta and cord, (3) 
pathologic examination of the stillborn infant, (4) clinical examination 
of the living infant, (5) serologic tests of the living infant and (6) 


roentgenologic examinations of the bones of the living infant. 


176. Hoffmann, E.:: Congenital Syphilis, Am. J. Syph., Gonor. & Ven. Dis. 
22:198 (March) 1938. 

177. The italics are ours. 

178. Cole, H. N.: Congenital and Prenatal Syphilis, J. A. M. A. 109:530 
(Aug. 21) 1937. 

179. Whipple, D. V., and Dunham, E. C.: Congenital Syphilis: I. Incidence, 
Transmission and Diagnosis, J. Pediat. 12:386 (March) 1938. 
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In their second paper these authors **° concern themselves largely 
with the debate as to whether the apparently normal child of a mother 
known to have syphilis should receive antisyphilitic treatment immedi- 
ately after birth or only after the diagnosis of syphilis has been made 
with certainty. They say: 

The reasons that have been advanced for treating all infants born of syphilitic 
mothers are: 

1. It is often impossible to tell at birth which infants are infected with syphilis 
and which are not. 

2. Treatment of the mother results in treatment of the fetus in utero, and the 
infant at birth, although infected, may show no evidence of the disease. The treat- 
ment of the infant should not be interrupted at birth. 

3. In cases in which the mother is treated throughout pregnancy, a course of 
treatment given to the infant postnatally may be necessary to supplement his pre- 
natal treatment . . 

4. If a syphilitic infant, apparently healthy at birth, is not treated immediately 
after birth an unjustifiable risk is taken in that the disease may not be detected 
early and therefore treatment may be unnecessarily delayed. 

The reasons that have been advanced for withholding treatment until a definite 
diagnosis of congenital syphilis in the infant has been established are: 

1. If treatment for syphilis is begun it should be continued for a long time . 

2. It is impossible to evaluate the results of therapy unless the diagnosis is 
established in each instance. 

3. It is not justifiable to place the stigma of syphilis on a nonsyphilitic child. 

4. It is a needless risk to submit a nonsyphilitic infant to the hazards of anti- 
syphilitic therapy. 


5. It is an unjustifiable expense to treat nonsyphilitic infants. 


In their opinion, these differences in attitude are based largely on 


differences in interpretation of the mechanism of prenatal treatment of 


the mother, if such has occurred, and will not be resolved until funda- 
mental investigation settles the question of treatment of infection of the 
fetus in utero. 


Diagnosis—In order that treatment of congenital syphilis may be 
begun at the earliest possible moment, an accurate method of diagnosis 
in the first few months of life, the so-called period of doubt, is of great 
importance. According to Faber and Black,'** the use of a quantitative 
rather than a qualitative technic for testing the blood of infants of 
syphilitic mothers offers a means of early differentiation between infants 
who have been infected with syphilis and those who have not. Chris- 


180. Whipple, D. V., and Dunham, E. C.: Congenital Syphilis: II. Preven- 
tion and Treatment, J. Pediat. 13:101 (July) 1938. 

181. Faber, H. K., and Black, W. C.: Quantitative Wassermann Tests in 
Diagnosis of Congenital Syphilis: Clinical Importance of Fildes Law, Am. J. Dis. 
Child. 51:1257 (June) 1936. 





PADGET ET AL—SYPHILIS 1081 


tie *** presents evidence to support this view. His report is based on a 
study of 14 newborn infants of mothers with syphilis. The blood of 
these infants gave a positive reaction to a quantitative complement fixa- 
tion reaction when first tested. None of these infants presented any 
clinical or roentgenologic evidence of syphilis; all were followed with 
repeated quantitative serologic tests, roentgen examinations and clinical 
observations for a minimum period of four months. In 11 of the infants 
the reagin titer progressively diminished, and eventually the reaction 
became and remained negative. In none of these did clinical or roent- 
genologic evidence of syphilis develop. In 3 children who were appar- 
ently normal at the time of the first serologic test, however, the initial 
decrease in reagin titer was followed by a sharp increase. All these 
infants subsequently showed clinical or roentgenographic evidences of 
congenital syphilis. 

Higoumeénakis '** calls attention to enlargement of the sternal end of 
the clavicle (usually the right) as a sign that establishes the diagnosis of 
congenital syphilis. He says that the “sign of the clavicle” is superior 
in its diagnostic value to any of the other stigmas of congenital syphilis 
because of the regularity of its occurrence and the ease with which it 
may be detected. The ease of detection of this sign is obvious; the 
author does not document his assertions concerning its frequency. 

Control_—Ingraham *** says: 

Assuming a perfect medico-therapeutic approach to the problem of congenital 
syphilis control, three social and administrative difficulties still block our full 
accomplishment in this field: (1) Pregnant syphilitic women do not usually report 
for prenatal supervision until late in pregnancy; (2) a delay of some weeks between 
the initial ante-partum visit and the onset of antisyphilitic therapy is a common 
occurrence; (3) congenitally syphilitic offspring are frequently not treated in early 
infancy. 

Identification of Spirochetes in the Placenta—Dorman and Sah- 
yun **° revoice the common experience that a newborn baby may look 
healthy, the placenta may be normal grossly and the serologic test for 
syphilis of the cord blood may give a negative reaction, yet the child 
may have congenital syphilis. Even the histologic appearance of the 
placenta does not establish the diagnosis. Therefore, the identification 
of spirochetes in the placenta is important in the diagnosis of congenital 

182. Christie, A. U.: Diagnosis of Syphilis in New Born Infants: Use of 
Quantitative Wassermann Tests, Am. J. Dis. Child. 55:979 (May) 1938. 

183. Higouménakis, G. C.: Le signe de la clavicule et sa valeur diagnostique 
dans !a syphilis héréditaire, Ann. de dermat. et syph. 8:939 (Dec.) 1937. 

184. Ingraham, N. R.: The Importance of Treatment in the Control of 
Congenital Syphilis, Ven. Dis. Inform. 19:124 (May) 1938. 

185. Dorman, H. G., and Sahyun, P. F.: Indentification of Spirochetes in the 
Placenta, Am. J. Obst. & Gynec. 33:954 (June) 1937. 
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syphilis. In portions of the placenta which showed pale yellow foci sur- 
rounded by a dark granular periphery, they demonstrated spirochetes 
which could not be differentiated morphologically from S. pallida in 105 


cases. 

Syphilitic Children of Untreated Mothers Who Gave a Negative 
Reaction to Serologic Tests—Waugh*** reports on 2 women who 
showed a negative reaction to tests of the blood and cerebrospinal fluid 
for syphilis, who revealed on careful physical examination no evidence of 
syphilis and who had had no treatment for the disease. There could be 
no doubt, however, that each had given birth to a child with prenatal 
syphilis. 

Interstitial Keratitis—Lazarescu’s **’ discussion is based on an 
almost unique opportunity to study 349 patients with interstitial keratitis 
due to congenital syphilis. Other stigmas of congenital syphilis were 
present in 269 (77 per cent). The process involved both eyes in 248 
cases but had appeared simultaneously in only 80. In 81 per cent of the 
cases in which the time intervals were accurately known, however, the 
second eye had become involved within thirty days of the onset of 
the process in the first eye. 

The ages of the patients at the onset of interstitial keratitis varied 
from 1 year to more than 60 years, but the onset occurred between the 
ages of 6 and 15 years in more than half the cases. Trauma seemed to 
play no part in initiating the process. 

The results of treatment were only mediocre, although the author 
seems well pleased. The process became bilateral in 14 of the 101 
patients for whom treatment was started while only one eye was involved. 

Familial Syphilis —In a recent communication from Switzerland it 
is said :*** 

Robert Réssle, pathologic anatomist of Berlin, then spoke on the familial 
behavior of tuberculosis and syphilis. Necropsy records of married couples and 
blood relations were systematically assembled and collated with respect to the 
problem of familial behavior of the two most important diseases of the people. 
Among the pertinent considerations is that of special organotropic strains and of 
the causative organisms and of organic predispositions to attack. With respect 
to syphilitic married couples, the observation that the death of one spouse was 
usually followed after no great interval by that of the other led to the presumption 
of a similarity of agent. The high incidence of congenital syphilis among siblings 
was regarded in the same light. Yet, apart from rare exceptional instances, no 


186. Waugh, J. R.: Untreated Seronegative Mothers of Syphilitic Children, J. 
Pediat. 11:490 (Oct.) 1937. 

187. Lazarescu, D.: Faits résultant de 349 observations de kératite hérédo- 
syphilitique, Arch. d’opht. 53:756 (Oct.) 1936. 

188. International Medical Week, Foreign Letters (Switzerland), J. A. M. A. 
109:1827 (Nov. 27) 1937. 
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evidence of an identity in the disease was manifested among marriage partners 
or in congenital syphilis as observed among siblings. On the whole, familial syphilis 
presents the same variegated and chequered picture as extrafamilial syphilis. 


From a study of 46 patients with juvenile dementia paralytica who 
were personally observed and of 610 patients reported on in the litera- 
ture, Menninger and Grotjahn **® were able to obtain definite information 
about the family history in 402 cases. In 146 of these cases (36 per 
cent) there was clinical evidence of neurosyphilis in one or more of the 
other members of the family. To quote the authors: 

As stated at the beginning of this paper, our purpose has been to present further 
clinical evidence suggesting the existence of a neurotropic strain of S. pallida. 
We regard the theory of familial predisposition as a thinly cloaked disguise for an 
unclear concept and believe that the mass of clinical evidence suggests definitely 
that the micro-organism itself must in some instances have a specific affinity for, 
or at least a tendency to reside in and carry on its destructive work on, the nervous 
tissue. 

The Treatment of Congenital Syphilis—Yampolsky *°° presents a 
comparative review of methods for the treatment of congenital syphilis 
and makes detailed suggestions for alternative methods of treatment. 
He voices a seemingly unnecessary warning against the use of trypars- 
amide : 

We are already dealing with a constant possibility of the development of inter- 
stitial keratitis, and we certainly should bear in mind that the risk of blindness is 
too great in patients when this drug is used. 


Smith, Fried and Everhart *** regard acetarsone as the drug of choice 
for the treatment of congenital syphilis during the first year of life and 
take exception to the statement of Cole,’®? who said: “As yet I am 
unwilling to recommend the indiscriminate use of acetarsone by mouth 
in the treatment of congenital syphilis. It is still too much in the 
experimental stage” ; and of Stokes,’®* who said: “Acetarsone has by no 
means proved its place in the treatment of syphilis, although a decade 
has elapsed since its introduction.” Smith and his co-workers believe 


that many of the severe toxic reactions reported are due to unnecessarily 
large doses ; so they recommend a modification of the Bratusch-Marrain 


189. Menninger, W. C., and Grotjahn, M.: Familial Neurosyphilis of the 
Dementia Paralytica Type, Arch. Neurol. & Psychiat. 39:343 (Feb.) 1938. 

190. Yampolsky, J.: A Comparative Review of the Antiluetic Drugs in the 
Treatment of Congential Syphilis in Children, South. M. J. 31:406 (April) 1938. 

191. Smith, E. E.; Fried, R. I., and Everhart, M. W.: The Treatment of Con- 
genital Syphilis with Acetarsone, Ohio State M. J. 34:165 (Feb.) 1938. 

192. Cole, H. N.: The Pharmacopeia and the Physician: Use of Anti- 
syphilitic Remedies, J. A. M. A. 107:2123 (Dec. 26) 1936. 

193. Stokes, J. H.: Modern Clinical Syphilology, ed. 2, Philadelphia, W. B. 
Saunders Company, 1934, pp. 345-346. 
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scale, beginning with a daily dose of 5 mg. per kilogram of body weight. 
Treatment with mercury and chalk, they feel, is the most satisfactory to 
give between courses of acetarsone. 


SERORESISTANCE 

Moore and Padget *®* discuss the problem of seroresistance, or 
“Wassermann fastness.” They define as seroresistant those patients 
with early syphilis for whom the reaction of the serologic test for syphilis 
remains positive after six months of continuous treatment and those 
with late syphilis (i. e., having been infected with syphilis for more than 
two years) for whom the serologic test continues to give a positive 
reaction after the equivalent of a year of treatment. In cases of early 
syphilis, seroresistance must be regarded as a manifestation of persistent 
foci of organisms or progressive activity ; in cases of late syphilis, it may 
result from the persistence of well established immunity. 

The type of infection at the beginning of treatment influences the 


development of seroresistance. Treatment during early syphilis has an 


important bearing on seroresistance. Eleven per cent of a group of 
patients who received continuous treatment were seroresistant, but 37 
per cent of those treated intermittently and 68 per cent of those treated 
irregularly showed positive serologic reactions six months after treat- 
ment had started. 

The presence or absence of involvement of the neuraxis in cases of 
early syphilis is also of importance in determining the incidence of sero- 
resistance. The influence of other factors being disregarded, serore- 
sistance is encountered in only a sixth of the patients whose cerebrospinal 
fluid is normal but occurs in almost half of those whose cerebrospinal 
fluid gives a positive complement fixation reaction. 

In patients with late syphilis, however, the situation is different. The 
incidence of seroresistance is not influenced by the scheme of treatment 
employed, nor is it related to the existence of involvement of the neu- 
raxis per se. Instead, it may be viewed as an integral part of the 
manifestations of many late forms of the disease. 

The foregoing data concern patients who receive adequate anti- 
syphilitic therapy or, if the treatment is irregular or intermittent, those 
who receive adequate doses when treatment is given. There is no infor- 
mation which allows a clear evaluation of the effect of treatment with 
inadequate doses of drugs on the course of either early or late syphilis. 
From theoretic observations and deductions based on clinical observa- 
tions, however, it seems probable that inadequate doses, even given 
according to a system of continuous treatment, are a potent factor in the 
production of seroresistance. 


194. Moore, J. E., and Padget, P.: The Problem of Seroresistant Syphilis, 
(So-Called Wassermann Fastness), J. A. M. A. 110:96 (Jan. 8) 1938. 
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The significance of seroresistance must be considered separately in 
early and in late syphilis. For example, of a group of patients with early 
syphilis who had received adequate treatment, 23 per cent of those who 
were seroresistant but only 5 per cent of those who manifested a prompt 
serologic reversal sustained infectious relapse; similarly, neurosyphilis 
occurred in 31 per cent of the former group but in only 18 per cent of 
the latter. 

A contrasting situation obtains in cases of late syphilis. For each 
type of late syphilis considered, the incidence of progression or relapse 
is essentially the same in patients who are resistant as in those who are 
not ; indeed, in the case of latent or benign late syphilis, relapse occurs 
somewhat more frequently in patients who are not seroresistant than in 
those who are. Progression or relapse developed in 4.6 per cent of 
patients with latent syphilis who were seroresistant and in 5.7 per cent 
of those who were not. In the case of benign late syphilis one of these 
eventualities developed in 9.8 per cent of the seroresistant patients and 
in 12.2 per cent of the patients who had experienced serologic reversal. 
Of the group with late congenital syphilis, 21.5 per cent of those who 
were seroresistant and 20 per cent of those who were not manifested 
progression of the disease later. In patients with these types of late 
syphilis, therefore, seroresistance may actually be beneficial rather than 
harmful. 

In patients with other forms of late syphilis, especially cardiovascular 
syphilis or neurosyphilis, seroresistance is so common that the impos- 
sibility of placing special interpretation on its occurrence is readily 
apparent. 

The rationale of the management of patients with seroresistance may 
be logically developed from a consideration of the aims of the treatment 


of syphilis, early or late. These are: the healing of lesions and the relief 


of symptoms, the maintenance of good health and the prevention of 
progression or relapse, and, least important, serologic reversal. If the 
first and second aims can be accomplished, success or failure of the third 
should be a matter of complete indifference. 
The following outline is provided for the management of the patient 
with seroresistance. 
In Patients with Early Syphilis 
. Examine the cerebrospinal fluid 
A. If reaction is positive: Alter system of treatment to that for early asymp- 
tomatic neurosyphilis 
B. If reaction is negative: 
1. Eliminate rest periods—treatment must be continuous 
. Employ full dosage of a potent arsphenamine 
. Prolong treatment for a full year of weekly injections after serologic 
reversal is obtained 
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In Patients with Late Syphilis 
I, Examine the cerebrospinal fluid 
II. Conduct a searching clinical study for lesions of syphilis, with particular 
reference to: 
. The cardiovascular system (including roentgenologic examination) 

The central nervous system 

The bones 

abnormalities in any of these systems are discovered, plan treatment 

accordingly 

f no abnormalities are discovered: 
A. Prolong treatment to a minimum of two years, continuously and with full 

doses 

Follow the patient for the rest of his life, with, periodically, complete and 

searching resurveys of his clinical status 

Frankly discuss and fully explain the situation to the patient and give him 

as much reassurance as possible 

Special Treatment of Seroresistant Patients —The length to which 

some feel it necessary to go to obtain serologic reversal in a patient who 
shows seroresistance is demonstrated by the report of von Hecht-Eleda 
and Riehl.’®* These authors treated 37 patients with latent syphilis and 
3 patients with late congenital syphilis by withdrawing 10 cc. of blood, 
exposing it to ultraviolet radiation and reinjecting it intramuscularly. In 


196 


27 per cent of the cases the seroreactions became negative. Baer **° also 


reports the treatment of 27 ‘“‘Wassermann fast” patients by means of 


combined ultraviolet irradiation and autohemotherapy. Gougerot and 
Durel *** feel that treatment with induced fever is necessary in the man- 
agement of patients who show seroresistance with the usual methods of 
therapy. 

The enormity of the crime against the patient which such maneuvers 
represent cannot be too strongly emphasized. As just pointed out, sero- 
resistance arises from a variety of causes and likewise has varied signif- 
icance. Under many circumstances it is meaningless and should be 
disregarded ; in a few instances its import is ominous and should be 


195. von Hecht-Eleda, M., and Riehl, G., Jr.: Zur unspezifischen Luestherapie: 
Bericht tuber die Reininjektion ultraviolett bestrahlten Eigenblutes nach ‘“Havlicek 
bei Therapieresistenter seropositiver Lues latens, Arch. f. Dermat. u. Syph. 178: 
8, 1937. 

196. Baer, H. L.: Ultraviolet Irradiation and Autohemotherapy in Syphilis: 
Treatment of Persistent Serologic Positive and Latent Syphilis, Pennsylvania M. J. 
40:943 (Aug.) 1937. 

197. Gougerot, H., and Durel, P.: Pyrétothérapie dans la syphilis cutanées, 
les Bordet-Wassermann irréductibles et la dermatologie, Ann. d. mal. vén. 32: 
241 (April) 1937. 
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heeded. In either event, however, the interpretation of seroresistance 
properly should be based on a careful evaluation of the ensemble and 
not on the mere fact that the laboratory report shows a positive reaction 
to a serologic test for syphilis. 
YAWS 

Numerous investigators, including Noguchi and Moore,'** Wile,’ 
Jahnel,*°° Wilson *°* and Kopeloff and Blackman,?°* have demonstrated 
the presence of spirochetes in the cerebral cortex of patients with 
dementia paralytica, but often the parasites were present only in small 


numbers and in atypical forms. Saunders,?°* however, found great num- 


bers of spirochetes in the brains of 5 of 9 Jamaicans brought to autopsy 


with a diagnosis of dementia paralytica. Because of the prevalence of 
yaws, he considers the possibility that this disease may produce a type 
of dementia paralytica in which spirochetes are more abundant than in 
the syphilitic disease. As he points out, however, in only 1 of the 5 
cases had treatment for syphilis been given prior to death, in contrast 
to many of the cases reported by other authors in which the patients had 
been treated with malaria or arsenical drugs or both. 

From a study of biopsy specimens from comparable lesions of 38 
patients with yaws and 14 patients with syphilis, Ferris and Turner *" 
conclude: ‘Histologic criteria for the differentiation of the cutaneous 
and subcutaneous lesions of yaws and syphilis are in general unreliable.” 

Takahasi *°* made comparative studies of the lesions produced in 
rabbits by the spirochetes of yaws and syphilis. Grossly the syphilitic 
chancres were harder than the frambesic chancres. Histologically, there 
198. Noguchi, H., and Moore, J. W.: A Demonstration of Treponema Pallidum 
in the Brain in Cases of General Paralysis, J. Exper. Med. 17:232, 1913. 

199. Wile, U. J.: The Demonstration of the Spirochaeta Pallida in the Brain 
Substance of Living Paretics (Forster and Tomasczewski), J. A. M. A. 61:866 
(Sept. 13) 1913; Experimental Syphilis in the Rabbit Produced by the Brain Sub 
stance of the Living Paretic, J. Exper. Med. 23:199, 1916. 

200. Jahnel, F.: Die Spirochaten im Zentralnervensystem bei der Paralyse, 
Ztschr. f. d. ges. Neurol. u. Psychiat. 73:310, 1921. 

201. Wilson, R. B.: Histological Changes Following the Malarial Treatment 
of General Paralysis, Brain 51:440 (Dec.) 1928. 

202. Kopeloff, N., and Blackman, N.: Spirochetal Findings in the Brains of 
Paretics Treated with Malaria, Am. J. Psychiat. 13:21 (July) 1933. 
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Am. J. Syph., Gonor. & Ven. Dis. 22:503 (July) 1938. 

204. Ferris, H. W., and Turner, T. B.: Comparative Histology of Yaws and 
Syphilis in Jamaica, Arch. Path. 24:703 (Dec.) 1937. 
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were characteristic differences. S. pallida showed predilection for con- 
nective tissue and blood vessels and caused diffuse cell infiltration; 
whereas T. pertenue had no special affinity for connective tissue or blood 
vessels, and the infiltrations were localized. 


INTERRELATION OF SYPHILIS AND OTHER DISEASES 


Tuberculosis—During the past six and a half years Smith *°* has 
treated 69 patients with tuberculosis for syphilis. From his results he 
concludes that progressive tuberculosis is no more frequent in treated 
syphilitic patients than in similar groups of nonsyphilitic tuberculous 
patients, that treatment of syphilis lessens the frequency of progressive 
tuberculosis and that adequate treatment of syphilis of tuberculous 
patients is justified. 

In an investigation of great significance, Aronson and Meranze *° 
studied the lesions produced by the injection of tubercle bacilli into the 
skin of syphilitic and nonsyphilitic rabbits. The local inflammatory 
reaction was more intense in the syphilitic rabbits than in the similarly 
treated nonsyphilitic controls. Three hours after the infection and con- 
tinuing throughout the period of observation the lesions in the syphilitic 
rabbits were multiple and focal and were distributed along the capillaries. 
In the nonsyphilitic rabbits the lesions were single and diffuse and bore 
no relation to the vascular distribution. Forty-eight hours and three 
weeks later the lesions excised from the syphilitic animals resembled 
histologically the primary and secondary lesions of syphilis. The authors 
conclude that the cellular response in syphilitic rabbits is what has been 
termed an anamnestische reaction, i.e., the cells of the syphilitic rabbits 
are so modified that the introduction of an unrelated organism elicits a 
prompt inflammatory reaction characteristic of the initial syphilitic 
infection. 

Leprosy.—Golovine *°* is of the opinion that the concurrent existence 
of infection with syphilis is an important factor in preventing the suc- 
cessful treatment of leprosy. He suggests that treatment of syphilis 
should be associated with treatment of leprosy in cases in which there is 


seroresistance. 


206. Smith, C. R.: Treatment of Syphilis in Tuberculous Patients: Preliminary 
Report, Am. J. Syph., Gonor. & Ven. Dis. 22:72 (Jan.) 1938. 
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Cysticercosis —Castellani *°° describes 3 cases of a condition he 
believes to be syphilitic and previously undescribed. In 2 of the cases a 
diagnosis of cysticercosis had been made and in 1 case a diagnosis of 


trichinosis in the stage of calcification. Numerous small nodules, usually 


the shape of rice grains, were first observed by the patient under the 
skin of the extremities. Microscopically the nodules showed mainly 
fibrous tissue. No spirochetes were revealed with silver stains, but the 
response to antisyphilitic treatment was prompt in each case. 

A Positive Reaction to Serologic Tests for Syphilis in Other Dis- 
eases.—According to Hazen and his collaborators,”’° 8 per cent of a 
group of 266 presumably nonsyphilitic patients with malaria showed a 
positive reaction to one or more of four standard serologic tests for 
syphilis. Pistoni *** found that the Meinecke test gave a positive reaction 
in only about 5 per cent of his cases of malaria. A complement fixation 
test, however, gave a positive reaction in from 30 to 48 per cent of the 
cases of malaria during the attack of fever and in 23 per cent after the 
fever had terminated. 

Ester *** studied the behavior of a complement fixation reaction and 
two flocculation tests in the blood of 10 nonsyphilitic patients after the 
induction of benign tertian malaria. In 8 of the 10 cases the complement 
fixation test reaction became positive during the febrile periods but 
reversed to negative after the administration of quinine. One floccula- 
tion test gave negative recations throughout; with the other, four 
doubtful reactions developed during the febrile period. 

Bernstein *** records the: finding of a transitory positive reaction t 
serologic tests for syphilis in 6 of 37 cases of infectious mononucleosis. 
During the acute stage of the disease the complement fixation reaction 
and the flocculation test or both gave positive reactions with high titers 
but promptly reversed. The reversion was so prompt that the author pos- 
tulates that if all patients had been tested early and repeatedly in th 
course of the disease, a much higher percentage of positive reactions 

209. Castellani, A.: Luetic Pseudo-Cysticercosis, J. Trop. Med. 40:232 (Oct.) 
1937. 

210. Hazen, H. H.; Senear, F. E.; Parran, T.; Sanford, A. H.; Simpson, 
W. M., and Vonderlehr, R. A.: Serologic Evidence of Syphilis in Malarial 
Patients, Arch. Dermat. & Syph. 37:431 (March) 1938. 

211. Pistoni, F.: Diagnostic Value of the Wassermann, Meinicke, and Citochol 
Reactions in Malarial Counties, Arch. ital. di sc. med. colon 16:610 (Oct.) 1937. 

212. Ester, F.: Sul comportamento di alcune sieroreazioni della sifilide sul 
siero di sangue dei non leutici inoculati sperimentalmente con malaria terzana 
benigna, Gior. di batteriol. e immunol. 17:502 (Oct.) 1936. Padget and Moore.'¢ 

213. Bernstein, A.: False Positive Wassermann Reactions in Infectious Mono- 
nucleosis, Am. J. M. Sc. 196:79 (July) 1938. 
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would have been obtained. These positive reactions were independent of 
the presence of sheep cells antibodies (a positive reaction to the Paul- 
3unnell test) in the patient’s serum. Bernstein believes that the positive 
reactions to these tests indicate, as does the occasional occurrences of 


miscellaneous bacterial antibodies, the versatility of antibody responses 


in cases of infectious mononucleosis. 

Hatz *** reports the case of a white man 41 years of age with infec- 
tious mononucleosis of the febrile type who showed a positive reaction 
to the Paul-Bunnell test and to the Wassermann test. The Kline test, 
however, gave a negative reaction. When the patient was recovering 
the Paul-Bunnell and Wassermann tests gave negative reactions. 

214. Hatz, B.: The Wassermann Reaction in Infectious Mononucleosis, Am. 
J. Clin. Path. 8:39 (Jan.) 1938. 





Book Reviews 


Life, Heat, and Altitude: Physiological Effects of Hot Climates and 
Great Heights. By David Bruce Dill. Price, $2.50. Pp. 211. London: 
Oxford University Press, 1938. 

This is an extremely interesting synthesis of some of the investigations of the 
workers in the “fatigue laboratory” of Harvard University. The physiologic 
adaptations of man to great heat and high altitudes are presented in detail and 
are contrasted to the biologic adaptations of animal species either native to or 
successfully introduced into such regions. The modern views of energy exchange 
serve as an introduction and background to the main portion of the book. The 
central idea that adaptability depends on the success of the circulatory and respira- 
tory systems in supplying oxygen to the tissues is illustrated by the maximal 
abilities of the organism, as displayed by trained athletes. Their finest subject 
in this respect was able to deliver to his tissues 5.35 liters of oxygen per minute 
at a cardiac output of 35 liters per minute! 

Studies in the desert demonstrated that successful adaptation consists in: 
(1) the ability of the sweat glands to “learn” to secrete enough water to cool 
the body, (2) the ability of the sweat glands to “learn ” to secrete this water 
with minimal amounts of chloride (to conserve extracellular water and prevent 
depletion of serum chloride), (3) the ability of the circulation to supply enough 
blood to the periphery to be cooled and (4) successful integration of items 2 and 
3 to permit a maximum loss of heat with a minimum rise in the general body 
temperature. Of the desert animals studied, the burro was best adapted to the 
environment. It secretes sweat that is almost devoid of chloride, and the water 
loss of the body is derived about equally from extracellular and cellular sources. 
(Although Dill does not mention it—these studies indicate why patients with 
adrenal insufficiency whose kidneys do not retain chloride are in double jeopardy 
when exposed to hot weather or when placed in situations which induce sweating 
—as under anesthesia.) It is curious that man and the burro, neither being 
voluntary inhabitants of desert regions, are better able to live and exercise in 
extreme heat than are the natural residents. Reptiles and the few birds and 
small animals that live there avoid the heat of the day by staying in holes; 
reptiles are apparently successful only because of their extraordinary internal 
economy of water. 

At high altitudes man does not fare as well as some of the animal species. 
Man’s early adaptation to the diminished oxygen partial pressure is threefold: 
1. The amount of circulating hemoglobin increases. 2. The respiratory volume 
and the cardiac output increase. 3. The total base of the blood increases, favoring 
dissociation of oxyhemoglobin in the tissues. The well adapted natives working 
in the high Andean mines have a conspicuously lower alveolar carbon dioxide 
tension than newcomers or persons who cannot stand the altitude. The llamas, 
alpacas and vicufias live successfully in the mountains because of the greater affinity 
for oxygen displayed by their hemoglobin and because of the greater concentra- 
tion of hemoglobin in their erythrocytes. This is a species characteristic, a true 
biologic adaptation which is not lost after long residence at sea level. On the 
other hand, the hemoglobin of the life-long human inhabitants of the heights has 
no greater affinity for oxygen than has the hemoglobin of dwellers at sea level. 


This is a book that Claude Bernard would have enjoyed and is a worthy 
successor to similar classic studies of Barcroft and Henderson. 
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Artificial Fever Produced by Physical Means: Its Development and 
Application. By Clarence A. Neymann, M.D., F.R.S.M. Price, $6. Pp. 
294, with 21 tables and 68 illustrations. Springfield, Ill.: Charles C. Thomas, 
Publisher, 1938. 

This textbook deals with the treatment of disease with physically induced 
fever. Starting with a history of the subject, chapters are included on the basic 
principles and the physiology of hyperpyrexia and on the technic of application. 
The use of hyperpyrexia in various diseases is described. ‘There is a careful 
discussion, under separate chapter headings, of the treatment by means of fever 
therapy of the following diseases: dementia paralytica, syphilis of the central 
nervous system, primary and secondary syphilis, multiple sclerosis, chorea minor, 
arthritis, gonorrhea and asthma. 

The author has given a concise and positive exposition, setting forth in a 
justifiably enthusiastic manner the excellent results to be obtained by this pro- 
cedure. He has been somewhat too favorably disposed toward the production 
of fever by electromagnetic induction as compared to other equally acceptable 
methods of producing fever. 

Neymann’s advocacy of the use of ice water sponges to lower an exceptionally 
high temperature may be criticized. It is generally considered that tepid spong- 
ing of the body and the use of an electric fan permit much more rapid lowering 
of bodily temperature by heat radiation and evaporation, whereas ice water 
sponges tend to contract the peripheral capillaries and prevent the radiation 
of heat. 

Despite these minor criticisms of the book, the reader will find that it is a 
scholarly presentation in which all the literature on the subject has been care- 
fully reviewed. This book, although somewhat dogmatic, contains a great deal 
of valuable information. There is an excellent bibliography, and each phase of 
the subject is dealt with carefully and completely. It is recommended to all 


physicians who may be interested in fever therapy or in the various diseases 
which may be treated by this procedure. 


Anales de la Facultad de ciencias medicas de La Plata, Universidad 
nacional de La Plata, Volume 1. Buenos Aires, 1937. 

This volume is the first to be published by the National University of La Plata, 
in Argentine. The purpose of the publication is to present representative and 
worthy clinical and experimental investigations of the members of the university 
faculty. 

In this first volume are twenty-nine articles on various subjects, including 
erysipelas, syphilis, osteomyelitis, amebiasis, peptic ulcer, fracture of the neck of 
the femur and meningitis. Most of the observations represent clinical and 
therapeutic investigative phases. 

Because of the current discussion on the value of conservative therapy in osteo- 
myelitis, the three articles in this issue are worthy of comment. Rodriguez con- 
cludes from his study of 26 cases that the Orr treatment is of greatest value. 
Professor Valls’ comments are rather pessimistic. He agrees with Rodriguez 
regarding the Orr treatment but would limit its use to the chronic conditions. In 
one article he states that diaphyseal resection gave poor results, and in a later 
article in the volume discusses 5 cases in which this treatment gave excellent results. 

Rossi reports a case of celiac disease in which large quantities of fungi, 
identified as Monilia albicans, were present in the stools. The author makes the 
suggestion that a systematic search for fungus should be made in this condition. 

An excellent review of intestinal amebiasis is presented by Greenway. He 
reports an analysis of 2,700 cases and concludes that emetine hydrochloride is the 
most potent therapeutic agent, with chiniofon as an important coadjuvant. 
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The Diagnosis and Treatment of Sexual Disorders in the Male and 
Female, Including Sterility and Impotence. By Max Huhner, M.D. 
Price, $5. Pp. 490, with illustrations. Philadelphia: F. A. Davis Company, 
1937. 

In this book the author has combined his knowledge gained from many years 
of study and experience with facts and ideas combed from the extensive litera- 
ture to produce a work which constitutes a very usable text and reference book 
on sexual disorders. He has the entire field divided into suitable sections, and 
each topic is discussed separately so that readers who are interested in only one 
topic need not refer to other chapters. The bibliography, which is very inclusive 
and is a distinct part of the work, will be of great value to those especially 
interested in this subject. 

The author brings out the fact very well that although some sexual disorders 
may be purely neurologic and others may be due purely to a local pathologic 
condition in the sex organs, many are a combination of the two conditions and 
treatment of the psychic alone or of the physical factors alone will not produce 
results. 

The section on sterility and the section on impotence are well handled and 
well worth studying. The author sometimes favors his own opinions a bit 
strongly, but his experience will be of value to most readers. This book will 
be a valuable adjunct to the library of any urologist or gynecologist and to 
those neurologists who see and treat patients with sexual neuroses. The fact 
that throughout the work special emphasis is laid on treatment makes it of most 
practical value. 


Clinical Reviews of the Egg Diagnostic Clinte. Edited by H. M. 
Margolis, M.D. Price, $5.50. Pp. 552, with 11 illustrations. New York; 
Paul B. Hoeber, Inc., 1937. 

New ventures in medical publications always are of interest. Here is one 
worth bowing to. 
Several years ago the Pittsburgh Diagnostic Clinic began the publication of 

a series of reviews on selected medical subjects apparently with the idea of 

equipping the general practitioner from time to time with short, readable abstracts 

and, as the editor says, of presenting new guide-posts in modern medical diagnosis 
and treatment through brief expositions of currently accepted views. These 
reviews now have been brought up to ia and assembled in book forn 

The reviews are unpretentious and clearly written, and they cover a wide terri- 
tory. Diabetes, endocrinology, hematology, cardiology and gastro-enterology— 
to mention a few titles haphazardly selected from the table of contents—receive 
consideration in the present volume. The subject of each review is discussed 
simply. The sentences are short. The current literature is woven into the body 
of each chapter so that it becomes, as it properly should, an integral part of what 
is written. At the end of each essay, however, is an admirably well chosen list 

bibliographic references, arranged alphabetically, giving not only the name of 
the author and the name of the journal or the title of the book to which refer- 
ence is made, but the title of the paper or chapter also. Thus, the reader who 
wishes to go further can do so easily. The volume as a whole is well executed: 
it creates a good impression. May future numbers of these reviews be equally 
attractive ! 


Lane Medical Lectures: The Mechanism of Heat Loss and Temperature 
Regulation. By Eugene F. Du Bois, M.D., Stanford University Publica- 
tions, University Series, Medical Sciences, Vol. 3, No. 4. Price, $2.25. 
Pp. 95, with illustrations. Stanford University, Calif.: Stanford University 
Press, 1937. 


The lectures on the mechanism of heat loss and temperature regulation by 
Du Bois include mainly the work which he and his associates have performed 
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in the Russell Sage Institute of Pathology during the past twenty-three years. 
The work is presented in physiologic rather than chronologic order of appear- 
ance in the medical literature. This extremely important work, which has 
gained much momentum during the last few years, is correlated with the obser- 
vations of others. The material is presented under five headings: (1) heat 
production and heat loss, (2) radiation, convection and evaporation, (3) the 
significance of the surface area of the body, (4) regulation of body temperature 
and (5) chills and fever. 

The lectures are very instructive and decidedly interesting and are more than 
worth the time required to read them. They are packed with valuable, first hand 
information, which is presented in a simple, concise and readily understandable 
style and which is made most readable by flashes of dry wit interspersed here 
and there. The reviewer recommends these lectures to all physicians, whether 
interested in research or solely in clinical medicine. 


Clinical Urinalysis and Its Interpretation. By Robert A. Kilduffe, M.D., 
F.A.S.C.P. Price, $4. Pp. 428, with 40 illustrations. Philadelphia: F. A. 
Davis Company, 1937. 

This book was primarily written for the clinician for use in his office labora- 
tory. The subject matter is divided into three parts. Part 1 contains a history 
of urinalysis, a description of the anatomy and function of the kidney and a 
tabulation of the constituents of normal urine. Part 2, the main part of the 
book, deals with clinical urinalysis and its interpretation. The subject is covered 
in great detail. Methods, normal variations in tests and the clinical significance 
of abnormal values are discussed. In most cases several methods for a particular 
determination are given. For the qualitative estimation of albumin, only the heat 
and acid test and the sulfosalicylic acid test are described. The nitric acid and 
Robert’s ring tests are considered too delicate for clinical purposes. The chap- 
ters on bacteriologic examination of the urine and urinary gravel and calculi 
should be of special interest to the urologist. Part 3 contains chapters on equip- 
ment of the office laboratory, formulas for test solutions and reagents and mis- 
cellaneous tables. 

Chiefly to recommend this book are the many simple details often omitted 
from the average book on clinical laboratory methods. The book is easy to read 
and should be useful in the office laboratory of the clinician and in the office of 
the physician called on to perform urinalyses for insurance companies. 


Nogle undersggelser over den biologiske virkning og standardiseringen 
af det antihaemorrhagiske vitamin K. By Fritz Schgnheyder. Paper. 
Pp. 143, with 14 figures and an English summary. Copenhagen: Nyt Nordisk 
Forlag, Arnold Busck, 1936. 


The work reported in this dissertation was done in collaboration with Henrik 
Dam at the Biochemical Institute of the University of Copenhagen and concerns 
the biologic action and standardization of the new antihemorrhagic vitamin K. 
At present the only species in which this substance is known to be necessary 
for life is the chicken. Avitaminosis K is marked by hemorrhages in various 
parts of the body, especially the breast, legs, gizzard and liver. The coagulation 
time is strikingly prolonged, and the bleeding results finally in anemia; but the 
author presents evidence that the hemorrhagic diathesis is not comparable to 
hemophilia in man and that the anemia is secondary to the hemorrhages. 

The substance which prevents or cures this state, as the case may be, is a 
fat-soluble, nonsaponifiable, thermostable material which is not a sterol and which 
is not identical with any previously known vitamin. It is found in hempseed, 
cabbage and tomatoes; the quantities needed for chemical work are best extracted 
from pig liver. The method of standardization depends on the quantitative use 
of data on coagulation time and is described on page 137 of the English summary. 
Both the work and the manner in which it is reported conform to commendably 
high standards. 
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Die Zuverlassigkeit der R6ntgendiagnostik, besonders Hinsichtlich des 
Wertes der Urographie, und die Prognose bei Nieren und Harnleiter- 
steinen. Acta radiologica, supplement 32. By Helge B. Wulff. Price, 
15 kronor. Pp. 301, with 36 illustrations. Stockholm: Hakan Ohlssons 
Boktryckeri, 1936. 

This study consists of an elaborate analysis of over 1,000 cases of renal and 
ureteral stones, representing all the cases of this type noted in the Lund Clinic 
since 1923. It is therefore of particular interest to the urologist. The first 
important problem is the evaluation of the reliability of roentgenographic diagnosis. 
The introduction of the use of opaque mediums is shown to have improved the 
results materially. Examination in the presence of pain as compared with examina- 
tion during the period in which there is no pain also shows interesting differences. 
The second main aspect of the study deals with prognosis and with conservative 
and operative methods. Definite differences, for example, as regards recurrences, 
are brought out. 

The work is thoroughly done. The large group of cases adds considerable 
weight to the conclusions, which in a statistical study lean heavily on numbers. 
However, the space occupied appears to be considerably more than is justified or 
necessary for a study of this type. For example, 1,085 brief case reports are given. 
Actual publication of these notes adds little to the interpretations of the paper, 
yet they occupy 110 pages. 


Diagnosis and Non-Operative Treatment of the Diseases of the Colon 
and Rectum. By Gottwald Schwarz, M.D., Head of the X-Ray Department, 
Kaiserin Elizabeth Hospital, Vienna; Jacques Goldberger, M.D., Consulting 
Physician of Carlsbad, and Charles Crocker, M.D., of New York. Price, 
$10.50. Pp. 540, with 246 illustrations and 9 colored plates. New York: 
Paul B. Hoeber, Inc., 1937. 


This book appears to be a translation into English of a monograph originally 


written a few years ago in Germany and since brushed up for American consump- 
tion. It is a good translation and sets forth clearly the recent views that have 
developed abroad on the diagnosis and nonoperative treatment of diseases of the 
colon and rectum. About 90 per cent of the references cited were published 
before 1935, so that a little doubt arises as to how much care was taken in 
assembling the American model. However, the printing is clear, and the illus- 
trations are excellent. The bibliography, in contrast to the rest of the book, has 
been carelessly put together and does not follow the style usually adopted by the 
“better-dressed” medical textbooks. 


En metode til bestemmelse af menneskets blodmaengde ved hjaelp af 
difteriantitoksin. By Erin Madsen. Pp. 120, with an English summary. 
Copenhagen: Levin & Munksgaard, 1936. 


The author presents a serologic method for the determination of the blood 
volume in man by injecting intravenously a known amount of antidiphtheric 
horse serum. The concentration of the diphtheria antitoxin (measured by the 
intracutaneous method for rabbits) is determined for the plasma obtained from 
a sample of blood taken five minutes later. A mean error in the measurements 
of the blood volume is claimed to be plus or minus 3.7 per cent. Repeated 
determinations of the blood volume of 25 normal men and 25 normal women 
were made. The blood volume of the men was 7.55 plus or minus 1.84 cc. per 
hundred grams of body weight and for the women 6.85 plus or minus 1.36 cc. 
The author feels, however, that owing to the large individual variations in blood 
volume, this method of determining the volume is of very limited clinical use- 
fulness. There is an excellent review of the various methods of making deter- 
minations. The obvious criticism of the author’s method is the sensitization of 
the individual to horse serum. 
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Cytologie du liquide céphalo-rachidien normal chez l’homme. By H. Jessen. 

Price, 40 francs. Pp. 160. Paris: Masson & Cie, 1937. 

This is a monograph on the cerebrospinal fluid, with particular emphasis laid 
on the cytology. It is a critical monograph as well as a practical treatise. In 
it are incorporated also the personal observations of the author. In addition to 
the main data contained in the work there is a very extensive bibliography, 
covering 20 pages, which contains references not only to the French literature 
but also to a very considerable number of papers by American and English 
authors. The chief criticism of the book would be that in goodly part it is 
rather elementary. A great many pages are devoted to information which is 
available to the student or to the neophyte in the study of the cerebrospinal 
fluid in textbooks on the subject and which seems unnecessary in a book of 
this type. 


The Fundamentals of Electrocardiographic Interpretation. By J. Bailey 
Carter, M.D. Price, $4.50. Pp. 326, with 251 illustrations. Springfield, Ill.: 
Charles C. Thomas, Publisher, 1937. 

The author presents this book as an aid to the novice in electrocardiography. 

It is essentially an expansion of his series of articles which appeared in The 

Journal of the American Medical Association in 1932. An earnest attempt to 

present the subject in condensed form is evident, but in places this results in a 

sketchy presentation of important phases of the work, particularly where graphic 

and clinical correlations are attempted. This little book without doubt will be 
helpful to the student, yet it embodies nothing that gives it an advantage over 
other hitherto published books on electrocardiography. 


Sex Life in Marriage. By Oliver M. Butterfield. Cloth. Price, $2. Pp. 192. 
New York: Emerson Books, Inc., 1937. 

Physicians who have not devoted much time or thought to the human perplexities 
involved in marital relations would do well to prescribe this book for reading by 
young persons who come to them for counsel before marriage. The author is 
well qualified as an adviser. He brings to the subject expert knowledge and deep 
human understanding. The book impresses the reviewer as more practical and 
useful as a guide to those ignorant of the physical side of marriage than any of 
the many he has encountered, and its wide distribution undoubtedly would prevent 
much unnecessary unhappiness. 


Synopsis of Digestive Diseases. By John L. Kantor, M.D., Associate in Medi- 
cine, Columbia University. Price, $3.50. Pp. 302, with 40 illustrations and 

7 tables. St. Louis: C. V. Mosby Company, 1937. 

This is a convenient little book to slip into one’s pocket and to read at odd 
moments. It represents an honest effort to present simply, clearly and concisely 
the essential facts concerning the diseases of digestion and appears to accomplish 
this object in a satisfactory way. 

Many compendiums of this general character are poorly written, badly illus- 
trated or so sketchy as to be scarcely worth reading. This synopsis, however, 
has avoided these pitfalls and is excellent in every way. It should be popular and 
should have a useful career. 


Estudio clinico y terapeutico de las hemorragias graves por ulceras 
gastro-duodenales. By Ignacio Maldonado Allende. Pp. 148. Cordoba, 
Argentine: National University Press of Cordoba, 1935. 


This review of the pathologic anatomy of peptic ulcer is rather elementary and 
below the standards that would be expected of a similar book published in this 
country. The author devotes considerable space to a discussion of massive hemor- 
rhage, but he does not bring out anything that is new or that is not known by 
students of gastroenterology. 
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Sarcoid, Boeck’s; report of case with 
diagnosis confirmed at autopsy, 285 

Scalenotomy: See Muscles, scalenus 

Schattenberg, H. J.: Fatal anaphylactic 
in man, 813 

Schein, A. J.: Articular manifestations of 
meningococcie infections, 963 

Schizophrenia: See Dementia Praecox 

Schweiger, M.: Specificity of agglutinin reac- 
tion for Shigella dysenteriae; agglutination 
reaction in chronic bacillary dysentery; 
serologic and bacteriologic study of 47 cases, 
783 

Sciatica, 898 
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